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ABSTRACT 
Three Essays on Economic Development and  
Human Capital Formation in India 
by 
NNETU-OKOLIEUWA Vivian Ikwuoma  
Doctor of Philosophy 
This thesis comprises of three essays on economic development and human capital 
formation in India using the Young Lives Survey Data. The first essay analyses the 
effect of family health shocks on nutrition and cognitive development. The results from 
the essay shows that mother’s illness, father’s death and illness of both parents have a 
significant negative effect on the child’s nutrition. While mother’s illness and father’s 
illness have a significant negative effect on the cognitive development of the child. 
Furthermore, we examine the mechanism through which family health shocks affect 
the human capital development of children. Our results show mother’s illness and 
illness of both parents leads to reallocation of time while father’s illness and death of 
the father affects the income of the household, reduces the dietary diversity of the 
household and also leads to reallocation of the child’s time. Finally, the results show 
that female children from rural areas who are members of lower castes have negative 
outcomes in the face of health shocks and that the social network of the households 
can help mitigate the negative effects of the shocks.  
The second essay studies the impact of natural disasters on the human capital 
development of children in India. In this part of the essay, we analyse if the resilience 
of the household is capable of mitigating the negative effect of these natural disasters 
on the nutrition. The results from the essay show that natural disasters have a negative 
impact on the nutrition of the child. However, children from more resilient households 
have a lower probability of been malnourished compared to children from less resilient 
households. Again, we find that when a shock occurs, children who are from more 
resilient households have better outcomes than children who are from less resilient 
households. Finally, we examine the individual pillars of resilience to find out which 
pillar has a greater impact on reducing the negative effects of the shock and find that 
households which have more assets and access to social safety nets are able to mitigate 
the negative effects of the shock.  
Finally, the third essay looks at non-parental care and the human capital development 
of children in India. The results show that children in non-parental care had lower 
development outcomes compared with their counterparts in parental care. However, 
this result is driven by attendance of formal care centres. This is because we find no 
significant effect of attending informal care centres on the child’s developmental 
outcomes while attending formal care centres has a significant negative effect on the 
child’s development. This implies children in formal care have worst developmental 
outcomes than children in parental care. Further analysis shows that this result depends 
on the standard of care and teaching at the formal care centres. Such that, children in 
formal care centres with good standard have better outcomes than children in parental 
care while children in formal care centres with bad standards of teaching and care have 
lower outcomes than their counterparts in parental care
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CHAPTER  ONE 
1.0 GENERAL INTRODUCTION 
In recent years, the rate of globalization, change in technology, economic 
liberalization has been on the increase, prompting many countries to view the 
development of skills as a very important key for growth and competitiveness of their 
economies. These countries have understood the need for a great human resource base 
to boost their economic development. However, in developing countries building the 
human capital of the people is complex due to challenges like low levels of education, 
little or absence of health and life insurance and corruption (Taylor, 2012). Heckman 
(2005) noted that abilities are very important such that the cognitive ability of a person 
affects the probability of the child attaining higher education and the later economic 
returns to the child.  
The type of family environment a child faces at the early stages of their lives affects 
their cognitive and noncognitive abilities. If the family environment does not 
encourage the development of these skills at an early age, the children will be at a 
disadvantage from the start and this affects their later development (Heckman, 2006). 
When a family faces shocks, or the children do not have a good early childcare, the 
children become disadvantaged and this affects the development of their skills and 
their adulthood. These children later form the capital base of the country; this implies 
that the early stages of a child’s life is very important as it affects their productivity 
and the overall productivity of any nation. 
In most developing countries, there is lack of institutions which will enable the proper 
formation of skills by the children due to the low levels of government expenditure. 
The family therefore has to play a vital role to overcome the inadequacies of the 
2 
government in providing the basic amenities for skill development. This implies that 
the contribution of the family to the development of these skills in these children is 
very important. The essays in this study show that children from  households who 
have a good social network and are more resilient have better skills than those from 
households with lower social network or who are less resilient. 
This thesis consists of three empirical essays on topics which are related to the 
economics of development and human capital formation. The three essays are all in 
India using data from the Young Lives Survey (YLS) and concentrate on the nutrition 
and cognitive development of children in India. 
The first essay is on “Family Health Shocks and Human Capital Development of 
Children in India”. In this essay, we analyse the effect of illness to the mother, illness 
to the father, death of the mother, death of the father, illness of both parents and illness 
of the child on the nutrition and cognitive development of the child. Furthermore, we 
analyse the various channels through which such shocks can affect the human capital 
development of the child and how the results vary across various socioeconomic 
groups. Finally, we examine if the social network of the household can help mitigate 
the negative effects of the shock.  
This essay is important because income, health and weather shocks are becoming very 
important in most developing countries in the world (Atake, 2018). Therefore 
understanding the effects and the pathways through which the effects occur will help 
the government in designing better policies that can assist development. Another 
reason for carrying out such an analysis is that most developing countries are already 
bedevilled with inadequate or absence of national health insurance, public education 
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and old age pensions. Therefore, when a shock occurs in the presence of these 
inadequacies, it affects the human capital formation of the child. 
Furthermore, there is a growing literature examining the effects of parental health 
shocks on the education of the child (Dhongde & Shemyakina, 2018; Mendolia et al., 
2017; Alam, 2015; Bazen & Salmon, 2008; Dhanaraj, 2016; Bratti & Mendola, 2014) 
and they find that parental health shocks negatively affects the child’s schooling or 
attendance. However, this essay will fill some important gaps in literature. This is the 
first essay to the best of my knowledge that investigates the effect of parental health 
shocks on the nutrition status of children. Vera-Hernandez & Galiano (2008) studied 
the effect of illness shocks to an adult member who is active in the labour force on 
household consumption and nutrition in Colombia which is different from what we 
examine. In this essay, we also focus on the sudden health shocks to the family; this 
implies we do not consider people who were ill in the previous round and faced a 
shock in the current round. The essay concentrates on those who were not ill in the 
previous round but fell ill or died in the current round. As such we are able to better 
tackle the potential endogeneity issue which previous studies have been often 
criticised for. This is an important contribution to literature.  
Again, few studies have analysed the mechanism through which such effects occur 
for example Alam (2015). However, Alam (2015) concentrated on the effects of 
parental health shocks on the child’s school attendance. Their results showed that 
illness of the father led to a decrease in the child’s school attendance and the effect 
takes place through a reduction in the household income. In our study, we find death 
of the father affects the human capital development of the child through a reduction 
in assets (household income) while illness affects the human capital development of 
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the child through the reallocation of time as studied by Dinku, et al. (2008). In this 
study, we further study other pathways through which health shocks can affect the 
human capital development of the child like the dietary diversity. Previous studies 
have not considered the dietary diversity of the child and the child’s reallocation of 
the time as pathways through which health shocks affect the human capital 
development of the child. Moreover, this is the first essay that analyses how the social 
network of the household can help mitigate the negative effects of the health shocks. 
In this essay, we study not only how access to social networks can mitigate the 
negative effect of the shock but also the importance of the size of the household’s 
social network. 
The second essay is titled, “Natural Disasters and Children’s Nutrition in India: Does 
Household Resilience matter?” In this essay, we analyse the impact of climate shocks 
on the nutrition of children. We further examine if children from better resilient 
households are healthier than children from less resilient households. Next, we study 
if the resilience of the households can help mitigate the negative effects of this shock 
on the nutrition of the child and which of the pillars of resilience has the most 
protective effect.  
With the recurring nature of natural disasters, many governments are searching for a 
long term solution to the negative effects of natural disasters. This is important as 
natural disasters affect the supply of health care or education and also affects the 
demand for health inputs and this can affect the human capital development of the 
child. Previous literature have found negative effects of such shocks on child’s 
education (Gaire, et al., 2016; Randell & Gray, 2016; Mudavanhu, 2014); health 
(Gaire, et al., 2016; Datar, et al., 2011; Rodriguez-Llanes, et al., 2011; Nandi, et al., 
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2018; Edoka, 2013). Some other studies have also examined the mitigating effects of 
resilience when studying the impacts of natural disasters on the food security of the 
households (Smith & Frakenberger, 2018; d’Errico, et al., 2018; Knippenberg, et al., 
2018). Their results showed that even though shocks have a negative impact on the 
food security of households, the resilience capacity of the household can help mitigate 
the negative effects of these shocks.  
This essay is important as it provides policy makers with knowledge on the relative 
importance of various pillars of resilience in their country. This study is different from 
previous studies as it is the first study to the best of my knowledge that analyses the 
mitigating effects of resilience on the effect of natural disasters on a child’s nutrition. 
Previous studies have concentrated on how the resilience of the household is able to 
mitigate the negative effects of shocks on the food security index of the household. 
An important part of this essay is deriving the resilience capacity index. Studies have 
used various methods in deriving this index which involves principal component 
analysis, factor analysis (Alinovi, et al., 2008), structural equation models (Coombe, 
2014) and MIMIC (Multiple Indicator Multiple Cause Model) models (FAO, 2016). 
In this study we use factor analysis to build the pillars of resilience and structural 
equation model to predict the resilience score.  
The third study on “Non-Parental Care and Human Capital Development of Children 
in India” shows the results from a fixed effects model in India. In this study, we 
examine if attendance to formal or informal care affects the nutrition and cognitive 
development of children in India. 
Generally, researchers have been interested in how early childcare affects the human 
capital development of children across the world. This is because in the world today, 
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many women are working out of home and are not able to properly take care of their 
children. Even the women who stay at home also struggle with various demands for 
their time ranging from domestic chores to childcare. This is important because the 
type and quality of care a child receives affects the current and future development of 
the child. Most of the previous studies have studied the effects of attending 
kindergarten and other early childcare practices on the human capital development of 
the child. In literature, there is no consensus when studying the effects of non-parental 
care on the human capital development of the child. Some studies found negative 
effects of non-parental care and others found positive effects as will be discussed in 
the essay.  
In this study, we separate non-parental care into formal and informal care and analyse 
the impact of both types of care on the nutrition and cognitive development of the 
child. Furthermore, we use instrumental variables to correct the selection problem as 
discussed in the essay. This study is different from other studies as it is the analyses 
the impact of non-parental care on the child’s nutrition and use instrumental variables 
to correct for possible selection bias.  
1.1 DATA 
The data which is used for the three essays is from three rounds of the Young Lives 
Survey (2002, 2006 and 2009) for India. The Young Lives Survey is an international 
study of poverty experienced in childhood for about 3000 children in India for over 
15 years. The study covers 20 sites across two states in India – Andhra Pradesh and 
Telangana. The children in the Young Lives Survey are divided into the Younger 
cohort and the Older Cohort. The children in the Younger Cohort are aged 0-1 years 
as at 2002, which is the first round of the survey while the children in the Older Cohort 
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are aged 7-8 years at 2002. However, in this study we concentrate on the Younger 
Cohort of children.  
 
Source: Young Lives Survey Boyden (2018) 
The Young Lives Survey started in 2002 and covers study areas like Poverty and 
Inequality, Health and Nutrition, Education, Adolescence, Youth and Gender, Child 
Protection.  
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CHAPTER TWO 
Family Health Shocks and Human Capital Development of Children in India 
1.0 Introduction 
Early childhood is a critical stage for every child and the type of activities which are 
carried out in the life of the child during this critical stage, affects the productivity of 
the child and the overall progress of any nation. By age four, half of a person’s 
intelligence has been developed and so any shocks that the child faces during this 
period will have long lasting effects on the child’s intellectual capacity, his social 
behaviour, personality and overall development. One of the greatest shock a child can 
face at their early stage is severe illness which happens to them or their parents and 
the death of their parents. These illnesses are mostly not predictable, occur frequently 
and are costly just like income shocks or natural disaster shocks (Alam, 2015). This 
can have great adverse effects on the child’s development and the effects vary by the 
various characteristics of the child or the household. 
Income, health and weather shocks are very common and affect the income of 
households in most developing countries overtime (Atake, 2018). Most households 
do not know when these shocks occur and so they are faced with large out-of-pocket 
expenditures as they struggle to mitigate the effect of these shocks. Moreover, many 
developing countries are already bedevilled with low incomes and diseases, therefore, 
a shock will have great consequences to the family. These developing countries are 
faced with inadequate or the absence of national health insurance, public education 
and old-age pensions. Therefore, a child who faces a health shock in a developing 
country should have a greater risk of having lower outcomes compared to a child from 
a developed country.   
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The lack of health and life insurance implies a shock to any of the family members 
will push these poor households into greater levels of poverty (Murdoch, 1995). When 
households are not insured and a shock occurs they might not be able to return back 
to the previous level of welfare before the shocks (Woode, 2017). Furthermore, most 
of public schools in developing countries are not properly equipped to help students 
reduce the effects of these shocks. Some children have to trek for long distances to go 
to school and others have to work to pay their school fees. This implies that when 
shocks occur, the children might have to reduce the time they spend at school and 
studying, thereby reducing their school attendance or even their probability of 
enrolling in school ( (Alam, 2015); (Bratti & Mendola, 2014); (Dhongde & 
Shemyakina, 2018); (Mendolia, et al., 2017); (Dhanaraj, 2015)). The above leads to a 
negative impact on the cognitive development of the child.  
Again, with no old age pensions, it means the children will have to work to support 
their parents in old age or the parents have to save for their retirement thereby reducing 
the amount of investments that can be done on the child especially in the presence of 
shocks. With no old age pensions, it also implies that children who are born to older 
parents who face a shock might have lower outcomes compared to children born to 
younger parents. This is because older parents will not be able to work efficiently to 
meet the development needs of the family and a greater negative effect in the presence 
of shocks. Furthermore, the children might have to spend longer hours working either 
on domestic tasks or paid work and this can affect the nutrition of the child. This is 
because the child has an extra expense to take care of the parents and so has to reduce 
the amount of money that is spent on consumption.  
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It is worth noting that the skills an individual needs for future development is been 
built overtime with continuous investment in the individual (Heckman, 2000). The 
investment on a child at a particular period contributes to the skills the child will 
develop in future. These investments are complements and not substitutes such that a 
decrease in the amount of investment on a child in a particular period cannot be 
rectified by increase in investment in the next period (Heckman, 2000). This implies 
that whenever there is a shock in one period, and it reduces investments in the child 
in that period, the skills of the child in the next period will be affected (Heckman, 
2000).  Cunha (2008) has also showed that there are sensitive periods in the 
development of a child’s skills. In their study, they test for periods in a child’s life 
when cognitive and non-cognitive skills are very sensitive to changes in investments. 
Their results showed that the cognitive ability of children between the ages of 6 to 7 
years are more sensitive to changes in investment while the non-cognitive ability or 
skills is more sensitive to changes in investment between the ages of 8 and 11 years 
old. In this study we use children between the age of 5 and 8 years in India from the 
Young Lives Study to analyse the impact of parental health shocks on the cognitive 
development and nutrition of children in India.  
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Figure 1: Conceptual Framework 
Source: Author’s Compilation 
When a parent faces a health shock, they have to decide to either be treated or not be 
treated. Whatever step the parents decide to take in the presence of health shocks, it 
affects the child’s human capital development. The effects on the child can either be 
direct or indirect – direct effect in the sense of the psychological and emotional effects 
of the parent’s illness on the child and indirect effect due to the loss of income by the 
family, reduction in the time the parent’s spend with the child and improper allocation 
of the child’s time. The loss of income is as a result of reduced productivity or labour 
supply by the parent involved. This loss in income will intend reduce the amount of 
money spent on the human capital development of the child. Furthermore, when a 
parent faces a health shock, there is a reduction in the amount of time the parents 
spend with the child and this will also affect the development of the child. In 
developing countries, the social system is not as developed as that of more advanced 
countries, therefore the family has to play the role of the government by stepping in 
during difficult times like health shocks. This leads to the high direct and indirect 
effects of parental health shocks on the child, family and by extension on the country. 
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As stated in McIntyre, et al. (2006), there are various ways through which households 
try to mitigate the effects of a health shock taking special consideration of the health 
expenditure and the time spent. Some of the households in the data resort to labour 
substitution, selling of assets, reduced consumption etc., which can all affect the later 
outcomes of the child.  Moreover, each household is faced with a particular amount 
of resources – human, financial, social and physical which they can use as coping 
mechanisms in the presence of health shocks. The types and costs of coping 
mechanism which a household adopts in the presence of shocks can also affect the 
development of the child. In developing countries, the parents might decide to remove 
the children from school so they can take care of other members of the house or 
household chores or they can get a paid job to support the family during this period.  
Many studies in literature have analysed the impact of parental health shocks on 
child’s human capital development. Studies like Dhongde & Shemyakina (2018), 
Mendolia, et al. (2017), Alam (2015), Dhanaraj (2015) and Bratti & Mendola (2014) 
found that parental health shocks have negative effect on the child’s school enrolment 
and school attendance. Westermaier, et al. (2013) in their study showed that German 
children who experienced maternal health shocks suffered from hyperactivity, 
emotional symptoms and conduct problems. Dinku, et al. (2018) also used the Young 
Lives Survey for Ethiopia and their results show that parental illness increases the 
time the child spends in paid activity, and mother’s illness increases the time the child 
spends on domestic activities. Furthermore, Vera-Hernandez & Galiano (2008) show 
that health shocks which occurred to an adult who is active in the labour force 
increases the household consumption but decreases the weight of the female child.  
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In this study, we examine the effect of parental health shocks on the nutrition and 
cognitive development of the child. We consider sudden/unexpected shocks only 
which is defined as shocks which is defined as a health shock which occurs without a 
previous occurrence of the shock and is a unique contribution to the literature. 
Previous studies have analysed the impact of health shocks on the education of the 
child without distinguishing between sudden and anticipated shocks. In the previous 
literature, only Vera-Hernandez & Galiano (2008) studied the impact of health shocks 
on the nutrition of the child. They concentrated on shocks to any active member of 
the labour force but in this essay, we focus on shocks to the parents and the child. 
Furthermore, few studies look at the mechanism via which the health shocks affect 
the human capital development of the child for example Alam (2015). Alam (2015) 
shows that the effect of health shocks on the child’s human capital development 
occurs through a reduction in the household income but in this study, we find that 
death of the parents affect the income of the households while illness of the parents 
leads to reallocation of time and a reduction in the child’s dietary diversity. 
Furthermore, in this essay, we contribute to the literature by further analysing the 
social network of the household and if it can help mitigate the negative effects of the 
health shocks and the results show that children from households who had access to 
help in times of financial distress or trouble had better outcomes than those who did 
not have such access. The mitigating effects of the social network of the households 
has not been covered in the literatures which we reviewed.  
Therefore, this essay studies the relationship between family shocks and child’s 
nutrition and cognitive development using longitudinal data from the Young Lives 
Survey, India. The research will seek to answer the following questions: What is the 
impact of health shocks on the human capital development of the child? What is the 
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channel through which health shocks affect the human capital development of a child? 
Reallocation of time, loss of assets, reduced dietary diversity? How does the impact 
of health shock differ across various socioeconomic groups? Can the social network 
of the household mitigate the negative impacts of the shock? 
In order to answer the above research questions, we run an Ordinary Least Square 
(OLS) regression while controlling for baseline characteristics and the lagged 
dependent variable using the Young Lives Survey Data. Our results from the analysis 
show that family health shocks have a negative effect on the nutrition and cognitive 
development of the child. Furthermore, the results show that death to the parents affect 
the income of the household and illness to the parents leads to a reallocation of time 
as the child spends more time on house chores and less time studying. Again, the 
results buttress the importance of the household’s social network such that children 
from households who had access to help from friends had better outcomes compared 
to children from households who did not have access to help. 
This result is significant as it confirms that the family environment at the early stage 
of a child’s life affects the child’s development. However, a family which has access 
to informal support can mitigate the negative effects of these shocks on the child’s 
development. This implies Policy Makers have to strengthen existing informal 
networks or mechanisms within communities which will help reduce the negative 
effects of the shock. 
The essay is divided into the following sections: section 2 covers the literature review 
and also discusses nutrition and illness in India; section 3 discusses the methodology; 
section 4 presents the results; section 5 examines the mechanism; section 6 shows the 
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test for heterogeneity; section 7 examines the effects of social networks, section 8 tests 
for the exogeneity of illness and section 9 concludes. 
2.0 Literature Review 
In this section, we do a literature review of previous studies under various subtitles 
which includes the child’s education, net worth, and behaviour, reallocation of time, 
cognitive development and nutrition. In this section, we also discuss the state of 
nutrition and illness in India and the Young Lives Survey Data. 
2.1 Empirical literature 
a. Parental Health Shocks and Child’s Education 
Dhongde & Shemyakina (2018) used the Young Lives Survey to study the effects of 
health shocks to parents on a child’s school enrolment and grade attainment. Their 
results showed that parental health shocks negatively affected a child’s enrolment and 
grade attainment but the results vary by age groups. The results also showed that, 
sudden death of either of the parents had a negative impact on the probability of school 
enrolment of the children. In Ethiopia, illness of the parents had a significant and 
negative effect on the grade progression of a child but this effect is not significant in 
Peru and India. For children aged 7 to 8 years old, illness of either parents or death of 
both parents had a negative and significant effect on the probability of the child 
enrolling in school and progression in the child’s grade; meanwhile death of a child’s 
mother reduced enrolment but had no significant effect on the grade attainment of the 
child for children aged 11 to 12 years old. Furthermore, children aged 14 to 15 years 
had a lower probability of being enrolled in school when the father died or parents 
were ill. 
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Mendolia, et al. (2017) analysed the impact of parental health shocks on education 
and participation in the labour market of children aged 10 to 23 years using Vietnam 
Household Living Standards Survey (VHLSS) – 2004, 2006 and 2008. A parent is 
defined as ill, if the person spent at least one day in bed and someone else took care 
of him or was unable to undertake regular activities as a result of the illness. Using 
child fixed effects, their results showed that illness to the mother decreased the 
probability of the child been enrolled in school between the ages of 10 and 23 years 
old and also increased the probability that the child entered the labour market when 
the child was between 10 and 15 years old. The results also showed that the negative 
effects of the health shock on the probability of a child being enrolled in school and 
entering the labour market at a later age is more significant among female children 
than male children.  
Alam (2015) used the Kagera Health and Development Survey, a longitudinal survey 
which was conducted from 1991 to 1994 in Kagera, Tanzania and found that illness 
of the father decreased the child’s school attendance, the likelihood that child 
completed primary school and the number of years the child spent schooling. Their 
result also showed that the above effect took place through a reduction of household 
income and not via child labour. Bazen & Salmon (2008) examined the impact of 
parental health on child labour for 10000 children, aged 5 to 14 years in Bangladesh. 
Their results from a Bivariate Probit model using Bangladesh 2000 Household 
Expenditure Survey (HES) also showed that when father’s illness is short-lived or if 
the illness required treatment, children tend to work more.  
Dhanaraj (2016) studied the effect of parental health shocks on child’s school 
enrolment and grade attainment in India using the Young Lives Survey. Their results 
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from a Conditional Logit Model with community fixed effects showed that parental 
health shocks had a negative effect on the child’s school enrolment and grade 
attainment. They noted that the mechanism of the effect of the shock took place 
through a reduction in the quality and quantity of the parent’s time.  
Bratti & Mendola (2014) used panel data from Bosnia and Herzegovina and examined 
the impact of parental health on the school enrolment of their children. They estimated 
a child fixed effects model from the BiH LSMS and their results showed that shocks 
to the mother reduced the amount of money the parent’s invested on the child’s 
education from a longitudinal data. Their results also showed that when the mother 
was ill, co-living children aged 15-24 had a lower probability of being enrolled in 
school and being employed.  
Woode (2017) analysed the impact of parental health shocks on schooling in the 
presence of a mutual health insurance scheme using a two-person overlapping 
generations model. Theoretically, the results showed that, health shocks had a 
negative impact on the schooling of children, irrespective of the status of their 
insurance. Using data from the Third Integrated Household Living Conditions Survey 
(EICV) for Rwanda in 2011 for 2401 children aged 13 to 18 years, their results showed 
that children whose parents had mutual health insurance had a better school 
attendance level compared to children whose parents were uninsured. Even though 
generally, paternal health shock had a negative effect on the schooling of the child, 
this negative effect is felt only by uninsured households. Meanwhile, when the mother 
was suddenly ill, this effect is only felt by female children whose parents are not 
insured.  
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b. Parental Health Shocks and Child’s Behaviour 
Westermaier, et al. (2013) used a German mother-and-child database and the results 
showed that maternal health shocks lead to emotional symptoms, hyperactivity and 
conduct problems for children aged six while paternal health shocks had no significant 
effect on non-cognitive abilities of the child. They further stated that this might be due 
to a reduction in the quantity and quality of time that parents spend with the child and 
not necessarily due to a reduction in the amount of investments on the child.   
c. Parental Health Shocks and Child’s Net Worth 
Conley & Thompson (2011) studied the effects of health shocks on net worth of 
children in the United States using data from the Panel Study of Income Dynamics. 
The results from intergenerational models show that when parents faced a health 
shock and do not have insurance, it reduced the net worth of the adult children. 
Furthermore, adult children from white families had a greater probability of getting 
into debt when the medical expenses of their parents increased as a result of a change 
in their health status. 
d. Parental Health Shocks and Child’s Time Allocation 
Dinku, et al. (2018) studied the impact of health shocks on how households allocated 
children’s time using Ethiopia’s Young Lives Survey of 2006 and 2009. Their results 
showed that illness to parents’ increased the time the children spent in paid activities 
while illness to the mother increased the time the child spent in domestic activities. 
Heterogeneity also shows that illness to the mother had greater effects on daughters 
while illness to the father had greater effect on the sons. Overall, illness to the parents 
lead to an increase in the amount of time the child spent in paid activity.  
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e. Parental Health Shocks, Cognitive and Non-Cognitive Development of 
Children 
Le & Nguyen (2017) studied the effect of parental mental health on children’s 
cognitive and non-cognitive development in Australia using a child fixed effects 
model. Their results show that only serious mental illness to the father worsened some 
measures of cognitive and non-cognitive skills of the children and for mothers, the 
effect is only shown for single mothers. Such that children of single mothers who 
experienced a negative health shock, had lower cognitive and non-cognitive skills. 
Heterogeneity further showed no difference in the effect across gender and various 
age groups. 
Morefield (2010) used the Panel Study of Income Dynamics-Child Development 
Supplement (PSID-CDS) to understand how poor health of the parents as a result of 
a medical condition affected both the cognitive (measured by the Revised Woodcock-
Johnson (WJ-R)) and non-cognitive abilities (measured by the Behaviour Problems 
Index (BPI)) of the children. Their results showed that poor health of the parents led 
to a small negative effect on the child’s behaviour. Furthermore, the result showed 
that the effect of the parent’s health on the child’s non-cognitive ability was more 
severe for sons than for daughters.  
f. Parental Health Shocks and Child’s Nutrition 
Vera-Hernandez & Galiano (2008) used longitudinal data from rural Colombia and 
studied the effects of recent illness shocks on household consumption and the nutrition 
of the child of the very poor populace. Their results showed that health shocks to an 
adult who is active in the labour market increased household consumption which 
comprised of medical expenditure, food and total consumption. Even though there 
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was an increase in this, the result further showed that the weight of girls also reduced 
as a result of a health shock but there is no significant effect on the weight of boys. 
Therefore, the results shows that even though the consumption of households are not 
affected as a result of the shock, the weight of the girl child is affected since the 
households are not fully insured against the negative effects of these shocks. 
In summary, even though most studies find a negative impact of health shocks on the 
human capital development of the child, there is no consensus on which shocks has 
more negative effects. In some studies, the negative impact on the human capital 
development is from illness of the parents (Mendolia, et al. (2017); Bratti & Mendola 
(2014); Woode (2016)) while other studies found the death of the parents driving the 
negative impacts of the shock (Dhongde & Shemyakina (2018); Alam (2015); Bazen 
& Salmon (2008)). Furthermore, to the best of my knowledge only Vera-Hernandez 
& Galiano (2008) has studied at the impact of health shocks on the consumption and 
nutrition of the child but they only concentrated on health shocks to an adult member 
who is active in the labour market. This study therefore examines the impact of health 
shocks to the parent on the nutrition and cognitive development of the children. The 
study also considers various indirect paths - like reallocation of the child’s time, 
ownership of assets and subjective wellbeing of the child - through which health 
shocks can affect the development of the child. 
2.2 Nutrition and Illness in India  
The level of undernutrition around the world is very high with 90% of undernourished 
children living in Africa and Asia. According to NFHS-4 (2015-2016), 36 percent of 
Indian children who are below the age of 5 suffer from wasting as a result of 
undernutrition and more than one third of the world’s children who are wasted live in 
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India. 3 out of every 10 stunted children in the world are from India and rural areas 
have more levels of undernutrition compared to urban areas as a result of short birth 
intervals. Mother’s education and nutrition level also affects the level of 
undernutrition for their child – such that children born to uneducated and poorly 
nourished mothers have lower levels of nutrition compared to mother’s who have at 
least 12 years of education. Furthermore, of particular concern are the children from 
scheduled tribes/scheduled castes who have the poorest nutritional status on almost 
every measure of nutrition.  
This study is on the effect of health shocks so it is necessary to note that the major 
illness that was prevalent in Andhra Pradesh is Malaria, followed by Tuberculosis 
which affects a great number of people. Some regions in this area are endemic to 
plasmodium falciparum malaria which leads to very high death rates among the 
populace. Filarial and leprosy are also endemic to the Coastal districts (Prasad, 2013). 
To measure illness of the parents, the YLS (Young Lives Survey) asked the 
respondent to the household questionnaire if the parents had suffered any serious 
situation – various situations were considered which included illness or death of 
parent - which affected the other family members in the last four years. The YLS does 
not have data on the type of illness suffered by the parents but it has details on the 
type of health shock the child encountered which includes cut or laceration, head 
injury or concussion or knocked out, broken bone (fracture), joint injury, sprain, 
bruise, muscle pain, burn, stab wound, animal bite, eye injury, multiple injuries, 
electric shock, internal injury (internal organs e.g. liver), loss of limb or part of 
limb/amputation, abscess or infection and post traumatic shock or mental problems.  
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Therefore, we make inference to the health shocks listed above and assume that when 
the YLS talks about parental health shocks, then they are referring to similar instances 
like that of the child. The shocks stated in the YLS refers to events that negatively 
affected the economic situation of the family. So, illness or death of parents are shocks 
that negatively affected the economic situation of the family. To make sure that the 
shock is pure and random, this analysis will only consider parents that were ill or died 
after the last interview. This implies that, the analysis does not include parents who 
were ill in the previous period, which is 2006 but only included parents who were not 
ill on or before 2006 but fell ill or died between the last period and the current 
interview date in 2009. This will be referred to as sudden illness or sudden death of 
either parents or both parents. The analysis will not consider death of both parents, it 
only considers illness of either or both parents and death of either parents.  
3.0 Methodology 
In this section, we discuss the theoretical framework where we set up the model for 
estimation and also discuss the data and summary statistics. 
3.1 Theoretical Framework 
The focus over the years has been on how parental investments in their child affect 
the human capital development of the child. In these studies, the human capital which 
a child possesses at every stage of their life is a result of the amount of skills which 
has been imparted in the child by their parents and teachers over time (Cunha, 2008). 
The child’s initial endowments from birth are combined with parental and school 
inputs to determine the child’s growth and development at every stage of their lives. 
Therefore, the human capital development of any child is modelled as a skill 
acquisition process, such that the amount of skills at time t, determines the amount of 
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skills the child has at time t+1. Following Berhane, et al. (2015), we specify a general 
utility framework for a child’s human capital development which is specified over 
consumption, the child’s nutrition and the cognitive development of the child and it 
includes preference shifters, N.  
To maximize utility, parents invest in their personal consumption and in the nutrition 
and cognitive development of the child. The rate at which a child can grow between 
time t and t+1 depends on the amount of initial endowments that the child had at time 
t and so we can write the equation for the child’s development as: 
Dit+1 – Dit = f (Dit, Mit (Yit N) Xit, αi, eit)    (a) 
Where Dit is the initial human capital endowment of child (i) at time t and Dit+1 is 
the Human Capital of the child ‘i' at time t+1. Mit refers to the amount of investment 
by the parents on the child i’s development at time t; the amount of investment by the 
parents depends on the income flow of child i’s parents Yit at period t and the 
preference shifters of the parents N. Xit captures the child, household and community 
level characteristics; αi captures the unobserved individual, household and community 
level characteristics while eit measures the random error term. The equation above is 
a general model that captures the factors that determine the human capital 
development of a child at time t and it depends on the child’s initial endowments and 
parental investment in the child.  
From Yamano, et al. (2005), household income, Yit, is a function of household 
characteristics, Xit e.g. gender, education level of the household head; household-
level shocks (illness, death) Sit; and any safety nets or income transfers given to the 
households, Wit. This implies the equation for household income, yit, can be written 
as: 
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Yit= f (Xit, Sit, Wit, αi, eit)       (b) 
Substituting equation (b) into equation (a), the equation for the child’s human capital 
development at time t is written as: 
Dit = f(Dit-1, Sit, Mit, N, Xit, αi, eit)     (c) 
Equation (c) above shows the rough structural relationship between human capital 
development and its determinants  
3.2 Overview of the Data 
The data which is used for this study comes from two rounds of the Young Lives 
Survey conducted in 2006 and 2009 in India. The study is a longitudinal survey of 
about 3000 children over four rounds with a low attrition rate of about 2.17%. We use 
only two rounds because of the availability of data and concentrate on the younger 
cohort which contains about 2000 children aged about 5 years in 2006 and 8 years in 
2009. 
In the Young Lives Survey, children were sampled in geographic clusters and the 
children were selected using a semi-purposive sampling approach. First, districts were 
selected and from the districts 20 sentinel sites were chosen. Four main districts were 
used which included Coastal Andhra, Rayalaseema, Telangana and the State Capital, 
Hyderabad. After this, 100 households who have a child born from 2001 - 2002 were 
chosen and 50 households with a child born from 1994 - 1995 were chosen. Within 
each cluster, children were randomly selected, if a family had a one year old and an 
eight year old child, preference was given to the one year old child for the study. 
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The outcome variables which will be used in this analysis are the cognitive 
development and the nutrition level of the child. Table 1 below shows the descriptive 
statistics of the data that is used for the study.    
Table 1. Descriptive Statistics 
 
3.2.1 Cognitive Development (standardized PPVT test score (zppvt)) 
The international measure for cognitive development and achievement of children is 
the Peabody Picture Vocabulary Test (PPVT) which was developed in 1959 and was 
improved in later years. To carry out the test, the children were given four pictures 
and asked to choose the one that shows the meaning of the word that was read to them 
orally by the enumerator. The child’s age determined the difficulty and number of 
questions the child was given. The Young lives survey provided the raw scores for the 
PPVT test and the author standardized the scores and called it (zppvt). Therefore 
 Variable  Obs.  Mean  Std.Dev.  Min  Max 
 zhfa 1929 -1.429 1.184 -11.02 12.02 
 zhfa_01 1943 -1.63 1.123 -6.74 12.82 
 zwfa 1928 -1.869 1.058 -5.29 3.22 
 zwfa_01 1941 -1.861 .936 -5.09 3.02 
 zppvt09 1901 -.499 .633 -1.507 2.152 
 zppvt06 1851 -.581 .567 -1.238 1.879 
 mothill 1930 .061 .24 0 1 
 fathill 1930 .066 .248 0 1 
 mothdead 1931 .008 .091 0 1 
 fathdead 1931 .018 .133 0 1 
 parill 1930 .016 .124 0 1 
 childill 1929 .117 .322 0 1 
 hsleep 1931 9.144 .915 1 12 
 hcare 2011 .203 .505 0 6 
 hchore 2011 .321 .577 0 4 
 htask 2011 .014 .246 0 8 
 hwork 2011 .008 .193 0 8 
 hschool 2011 7.362 1.868 0 12 
 hstudy 2011 1.76 1.133 0 8 
 hplay 1930 4.785 1.696 1 20 
 aniany 1931 .407 .491 0 1 
 ownland 1931 .712 1.606 0 42.141 
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zppvt09 measures the standardized PPVT test score of the child in 2009 while zppvt06 
measures the standardized PPVT test score of the child in 2006. 
3.2.2 Nutrition (Weight-for-Age z-score (zwfa) and Height-for-age z-score 
(zhfa) 
To measure nutrition we use anthropometric information which includes the weight-
for-age z-scores (zwfa) and height-for-age z-scores (zhfa). The Young Lives survey 
estimated the z-scores using the World Health Organization (WHO) references table. 
To estimate these measures, the age of the children in days was used. Zwfa and 
zwfa_01 measures the weight-for-age z-scores for 2009 and 2006 respectively while 
zhfa and zhfa_01 measures the height-for-age z-scores for 2009 and 2006 respectively.  
According to O'Donnell, et al. (2008), the most common criterion to measure 
malnutrition in children is a z-score less than -2. On average, we see that the mean z-
score for weight-for-age and height-for-age is greater than -2. However, the mean 
weight-for-age z-score is -1.9 approximately which is very close to -2. From the 2009 
data about 46% of the children are underweight while 13.37% of the children are 
severely underweight. There is also no much gender difference in the probability of 
the children been underweight. This is because in the data, 42% of the girls were 
underweight compared to 48% of the boys. Furthermore, 29% of the children are 
stunted and about 6% of the children in the study are severely stunted as of 2009. The 
‘Hunger and Malnutrition Report (HUN Gama)’ of 2014 which was carried out in 10 
cities in India showed that girls were better than boys in terms of malnutrition. 
Panigrahi & Das (2014) also found that boys in India are more likely to be stunted or 
underweight compared to their female counterparts. This might be due to high levels 
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of son preference and therefore the sons are given a lot of junk food compared to their 
female counterparts which are not nutritious (Panigrahi & Das, 2014).  
3.2.3 Health Shock 
To measure health shock to the family, we consider illness and death of the parents 
and illness of the child. As stated earlier, to measure health shock, we only consider 
sudden/unexpected health shocks to avoid the endogeneity issue. In this study, an 
individual is defined as experiencing a health shock if the individual experienced a 
health shock at time t but did not experience the health shock at time t-1. In this study, 
we consider mother’s illness (mothill), father’s illness (fathill), mother’s death 
(mothdead), father death (fathdead), illness of both parents (parill) and illness of the 
child (childill). The following question was asked in the young lives survey “Have 
there been any changes within the family in the past 4 years (including births, deaths, 
illnesses, and injuries)? Or other things that have affected members of the family? 
(Starting school, imprisonment, conscription, divorce)? If yes, what were these?” In 
Table 1 above, we discuss the descriptive statistics for the occurrence of these health 
shocks. The health shock variable is a dummy where 1 captures the occurrence of a 
health shock and 0 if the individual did not experience a health shock.  
The illness data shows that the proportion of the children who had either their mother 
(mothill) or father (fathill) fall suddenly ill in the survey round was approximately 
0.07. On average, about 0.02 of the children lost their father (fathdead) or both parents 
were ill (parill) prior to the survey year, about 0.01 of the children lost their mother 
(mothdead) and 0.12 of the children fell ill (childill). Even though most of the public 
hospitals offer free health care, the care is not sophisticated. Furthermore, 70% of all 
medical charges are paid by the patients thereby causing about 63% of Indians to fall 
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into poverty every year as a result of medical costs (Balarajan, et al., 2011). This 
implies a health shock to any of the family members has great impacts on the 
economic situation of the household. In India about 66% of the people live in rural 
areas with poor access to hospitals so many of them have to travel far distances to use 
the public hospitals. 
3.2.4 Other Variables 
Furthermore, Table 1 above also shows that children spend on average 9 hours 
sleeping (hsleep) a day. The next activity they spend time on is at school (hschool = 
7 hours) and then playing (hplay = 5 hours) and studying (hstudy = 2 hours). The 
children spend the lowest time on household tasks (htask = 0.01 hours) which covers 
family business and work (hwork = 0.01 hours) which captures the time spent on 
working to earn money.  
About 0.41 of the households owned animals while about 0.71 of the households 
owned lands. The variable which captures ownership of animals (aniany) is a dummy 
variable where 1 shows the household owns an animal and 0 measures no ownership 
of animals. Furthermore, ownership of land measures the amount of acres of land 
which is owned by the households and it ranges from 0 acres to about 42 acres of land.  
3.2 The Model 
This essay will make use of a linear model (OLS specification) while controlling for 
baseline characteristics to examine impact of health shocks on a child’s nutrition and 
cognitive development. The following model is used in estimating the results: 
𝐷𝑖,𝑗,𝑡 = α0 + α1Di,j,t-1 + α2Si,j,t + α3Xi,j,t-1 + α4Hi,j,t-1 + α5Ci,j,t-1 + ei 
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Where: i, j, t stands for individual, household and year, respectively. D is the Human 
Capital Development of the child which is captured by the child’s cognitive 
development or nutrition level. S is for the Shock which includes, mother’s illness and 
death, father’s illness and death, child illness and illness of both parents. X, H and C 
captures the child, household and village level characteristics respectively. The effect 
of health shocks on child’s development works through various mechanisms. The 
health shocks can reduce family income, increase the time the child spends on other 
activities which do not necessarily aid his cognitive development, reduce the amount 
of time the parents spend with the child, etc. and all these have negative effects on the 
nutrition and cognitive development of the child.  
The major problem when using OLS to estimate the above equation is the endogeneity 
problem. This problem arises because OLS does not control for unobserved 
characteristics of the child, their parents or the household which can affect the child’s 
development or the parent’s and schools investment in the child’s development. A 
number of ways have been summarized by Todd & Wolpin (2007) which most times 
involves the use of instrumental variables when there is no panel data to correct this 
problem of endogeneity. Since the health shocks to the parents occur between 2006 
and 2009, it will be convenient to use a regression design. Moreover, the regression 
framework also allows us to control for baseline characteristics therefore we are able 
to control for initial heterogeneity and unobservable which are time-varying (Berhane, 
et al., 2015).  
Another concern when conducting such research is the problem of inconsistency in 
the measurement period – the illness data was collected within 3 years if a parent fell 
ill from 2006 to 2009 while the outcome variable – cognitive test and nutrition level 
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was conducted at the point of the survey, the main question one might ask is,  if a 
parent or child recovers from an illness before the survey was conducted, can we still 
say that health shocks affect the cognitive development and nutrition of the child? As 
stated in the introduction, skill is accumulated overtime and needs continuous 
investment. Any sudden reduction in the amount of investment at any stage can affect 
the present and later development of the child 
4.0 Results and Discussion 
4.1 Effect of Family Health Shock on the child’s nutrition 
Column 1 and 2 in Table 2 below shows the impact of health shocks on child’s 
nutrition in India. The results in column 1 show the effects of these health shocks on 
short-term nutrition of the child which is measured by the weight-for-age z-scores 
while the results in column 2 shows the effect of the health shocks on long-term 
nutrition of the child which is measured by the height-for-age z-scores.  
Table 2: Effect of Parental Health Shock on Child’s Nutrition  
Shock Zwfa (Weight-for-
age z-scores) 
(1) 
Zhfa (height-for-age 
z-scores) 
(2) 
Mother ill -0.047 
(1.00) 
-0.200 
(2.25)** 
Father ill 0.026 
(0.54) 
-0.071 
(1.35) 
Mother dead 0.124 
(0.85) 
0.029 
(0.27) 
Father dead -0.131 
(2.74)** 
-0.230 
(2.46)** 
Parents ill -0.050 
(0.60) 
-0.209 
(3.56)*** 
Child ill -0.082 
(1.93)* 
-0.058 
(1.18) 
R2 
No. of Obs. 
0.69 
1861 
0.41 
1862 
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Significant level * p<0.1; ** p<0.05; *** p<0.01 t-statistics in parenthesis. Controls include: lagged dependent variable, age of child, gender of 
child, age of parents,  number of children in hh aged 0-5years, household size, caste (scheduled caste (sc), scheduled tribe (st), backward caste (bc), 
location (rural/urban), availability of public/private hospital in the community, population size of the community 
The results in column 1 show that death of the father has a significant negative impact 
on the nutrition of the children as measured by the weight-for-age z-scores. This 
implies when the father dies, there is a decrease in the weight-for-age z-scores of the 
child by 0.13, thereby increasing the probability of the child been undernourished. 
The average weight-for-age z-score is -1.9 as shown in the summary stats table, 
therefore, when the weight-for-age z-score decreases by 0.13, the children on average 
become underweight. In most families in India, the father is the head of the household 
and the financial provider for the household, this implies that when the father dies, 
there is a reduction in the financial resources of the family. The household might not 
be able to meet up with the daily dietary needs of the children leading to a negative 
impact on the weight-for-age z-scores and increasing the probability of the child being 
underweight. Illness of the mother, illness of both parents and illness of the child also 
have a negative impact on the weight-for-age z-scores but they are not statistically 
significant. Illness of the Father or death of the mother have a positive effect on the 
weight of the child but it is not statistically significant.  
The result in column 2 further shows that illness of the mother, death of the father and 
illness of both parents have a significant negative impact on the height-for-age z-score 
of the child. Illness of the mother, death of father and illness of both parents reduce 
the height-for-age z-scores by -0.2. The average height-for-age z-score of the children 
is -1.6 which implies that a decrease of the height-for-age z-score by 0.2 increases the 
probability of the child been stunted. Therefore, when the mother is ill, father is dead 
or both parents are ill, there is a decrease in the height-for-age z-scores which implies 
that the probability of the child been stunted increases. From the survey mother than 
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90% of the mothers are the primary caregiver of the child. This implies that any shocks 
to the mother will affect the nutrition of the children. We see that the result is similar 
to that of weight-for-age, however, in this case, illness of the mother and illness of 
both parents have significant effects on the height-for-age z-scores of the child unlike 
the weight-for-age. The results further show that death of the mother, illness of the 
father and illness of the child have no significant impact on the height-for-age z-score 
of the child. 
In general, we see that illness to the mother and death of the father have significant 
impacts on the child’s nutrition. Illness of the father, death of the mother has no 
significant effect on the child’s nutrition level. Furthermore, illness to any of the 
parents have a significant negative effect on the probability of the child been stunted 
and not the weight of the child while illness of the child has significant negative effect 
on the weight-for-age z-score of the child but has no effect on the height-for-age z-
scores. As stated earlier, the development of a child at every stage is a function of the 
amount of investment the parents put into the child at every point in time. When the 
parents fall ill, the parents might not be able to provide the daily nutrients the child 
needs to stay healthy, leading to a reduction in the health of the child. In most Indian 
families, mothers provide the daily nutritional needs of the child, so whenever the 
mother falls ill, there is a reduction in the amount of investment the mother can 
provide at that time leading to an increase in the probability of the child been 
underweight or stunted. Vera-Hernandez & Galiano (2008) have shown in their study 
in rural Colombia that illness shocks to adult members of the household have a 
significant negative effect on the weight-for-age z-scores of the child which further 
supports the results in the literature.   
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4.2 Effect of Family Health Shock on the child’s cognitive development 
Table 3: Effect of Health shocks on Child’s Cognitive Development 
Shock Ppvt (Cognitive 
Development) 
Mother ill -0.161 
(2.50)** 
Father ill -0.111 
(2.67)** 
Mother dead -0.136 
(1.21) 
Father dead -0.081 
(0.85) 
Parents ill -0.153 
(1.51) 
Child ill -0.093 
(1.78)* 
R2 
No. of Obs. 
0.15 
1757 
Significant level * p<0.1; ** p<0.05; *** p<0.01 t-statistics in parenthesis. Controls include: lagged dependent variable, age of 
child, gender of child, age of parents,  number of children in hh aged 0-5years, household size, caste (scheduled caste (sc), 
scheduled tribe (st), backward caste (bc), location (rural/urban), availability of public/private hospital in the community, 
population size of the community 
In this section, we examine the effect of parental health shocks on the child’s cognitive 
development. Cognitive development is captured by Peabody Picture Vocabulary Test 
(PPVT) and the test scores have been standardized. The results show that parental 
health shocks have a negative effect on the cognitive development of the child. 
Nevertheless, only illness of the mother, illness of the father and illness of the child 
have a significant negative effect on the cognitive development of the child. When the 
parents are ill, the child has to spend more time on household chores and less time 
studying or in school and this can affect the cognitive development of the child. As 
shown in (Dhanaraj, 2015) health shocks to the mother leads to a delay in primary 
school enrolment and this has a high probability of reducing the cognitive 
development of the child.  
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Death of the father or mother is negative but does not have a significant effect on the 
test scores of the child. The result might not be significant because just few children 
experienced death of one of their parents. Moreover, the death of the father has a 
significant effect on the nutrition status of the child but does not significantly affect 
the cognitive development of the child even though it is negative.  
The results above have already shown that illness of the mother and death of the father 
has significant negative effects on the nutrition on the child both in the long-run and 
short-run. This implies that, whenever there is a health shock to the mother, the 
nutrition of the child reduces and this will affect the cognitive development of the 
child. When a child is under nourished and becomes underweight or stunted, the 
cognitive development is impaired.  
5.0 Examining the mechanism 
In this section, we examine other channels through which health shocks can affect a 
child’s nutrition and cognitive development. We examine the effect of health shocks 
on the child’s dietary diversity, ownership of assets by the household and the 
allocation of time for various activities.  
The individual diversity score is important as it helps policy makers to know if the 
child is having adequate nutrients. The score does not measure the amount of food the 
child consumed but the diversity of the food the child has consumed in the past 24 
hours Kennedy, et al. (2013). To capture the child’s dietary diversity, the child was 
asked if the child had “kocho”, cereal, roots/tubers, legumes, milk, egg, meat, 
fish/seafood, oil fat, and sugar/honey, fruits, vegetables, and cactus and oil seeds in 
the last 24 hours. To create the child’s dietary diversity index, we sum up the total 
number of foods the child has had in the past 24 hours (Kennedy, et al., 2013). On 
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average, the dietary diversity score of the child is approximately 6 which implies most 
of the children had an average of 6 groups of food in a day. About 43% of the children 
have less than 6 groups of food in a day and 57% had 6 or more groups of food in a 
day. Out of the 13 food groups, only 0.26% of children had 11 of the various food 
groups in the past 24 hours while 25.5 percent of the children had about 6 food groups. 
For the hours spent in various activities the child was asked to divide 24hours a day 
among various activities which includes paid work (hwork), school (hschool), 
performing chores (hchore), household tasks (htask), sleeping (hsleep), taking care of 
other household members (hcare), leisure (hplay) and the amount of hours spent 
studying outside school (hstudy).  
5.1 Effect of Health Shock on the Child’s Dietary Diversity 
Table 4: Effect of Health shocks on Child’s Dietary Diversity 
 Shock FDDIVTOT (Dietary 
Diversity) 
Mothill -0.157 
(0.92) 
Fathill -0.378 
(2.04)* 
Mothdead -0.474 
(1.87)* 
Fathdead -0.241 
(0.81) 
Parill -0.158 
(0.50) 
Childill -0.076 
(0.70) 
R2 
No. of Obs. 
0.11 
1882 
Significant level * p<0.1; ** p<0.05; *** p<0.01 t-statistics in parenthesis. Controls include: age of child, gender of child, age 
of parents,  number of children in hh aged 0-5years, household size, caste (scheduled caste (sc), scheduled tribe (st), backward 
caste (bc), location (rural/urban), availability of public/private hospital in the community, population size of the community 
The results show that children who experienced health shocks had generally lower 
dietary diversity compared to children who did not experience health shocks. 
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However, only the death of the mother and illness of the father significantly affects 
the dietary diversity of the child. This implies when a child loses a mother or the father 
falls ill, the child does not eat adequate nutritious foods to be healthy. As shown 
before, illness of the father significantly affects the cognitive development of the child 
and this will be because the children are not taking it enough nutrients to aid proper 
development of their brains. This also occurs because shocks to the father affects the 
income of the family while shocks to the mother affects the dietary diversity too since 
the mother is the primary caregiver of the family.  
5.2 Effect of Health Shock on the ownership of assets 
In Table 5 below, we used a Probit and OLS (Ordinary Least Squares) model to 
understand the impact of family health shocks on the ownership of assets by the 
households. The young lives survey asked households if they owned livestock or lands, 
so in this section, we analyse the impact of parental illness on the asset ownership of 
the household. The Probit model is used in the first column which captures the effect 
of health shocks on the ownership of livestock. The dependent variable is a binary 
variable where 1 captures ownership of animals and 0 captures no ownership of 
animals. For the second column, we use the OLS since the ownership of land is 
measured in hectares. In the young lives survey, the respondents were asked the 
number of hectares of land they owned. This has been discussed in section 3.2 under 
the heading ‘Overview of Data’.  
The results show that death of the father has a significant and negative impact on the 
probability of the family owning livestock. Death of the mother, Illness of either or 
both of the parents and illness of the child has no effect on the probability of the 
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household owning livestock or lands. The results shows that only death of the father 
reduces the probability of the family owning livestock.  
Table 5: Effect of health shocks on asset ownership 
 
Shock Ownership 
of Livestock (aniany) 
Ownership  
of Lands (ownland) 
Mothill 0.017 
(0.36) 
0.011 
(0.07) 
Fathill 0.021 
(0.61) 
-0.114 
(1.35) 
Mothdead 0.074 
(0.78) 
-0.107 
(0.96) 
Fathdead -0.210 
(2.63)** 
-0.010 
(0.07) 
Parill -0.010 
(0.11) 
-0.137 
(0.70) 
Childill 0.016 
(0.37) 
-0.064 
(0.67) 
R2 
No. of Obs. 
0.21 
1868 
0.17 
1868 
Significant level * p<0.1; ** p<0.05; *** p<0.01 t-statistics in parenthesis. Controls include: age of child, gender of child, age 
of parents,  number of children in hh aged 0-5years, household size, caste (scheduled caste (sc), scheduled tribe (st), backward 
caste (bc), location (rural/urban), availability of public/private hospital in the community, population size of the community 
One of the ways the families cope in the presence of shocks is the sale of assets which 
helps them mitigate the effects of the shock. When a father dies, the probability of 
owning livestock reduces because of a reduction in family resources to afford the 
livestock or even because of the sale of the livestock to reduce the effects of the shock.  
About 90% of the households in the survey report that the father is the major provider 
of the family. Therefore, health shocks to the father will affect the financial resources 
of the household. Many of the households also use the animals for feeding and other 
household tasks, so when these shocks occur, the probability of the households 
owning livestock reduces. With the reduction in the assets, there is a reduction in the 
financial resources of the family leading to a higher probability of the child been 
malnourished. 
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5.3 Effect of Health Shock on The Child’s Allocation of Time 
Table 6: Effect of health Shock on Child’s Time Allocation 
Significant level * p<0.1; ** p<0.05; *** p<0.01 t-statistics in parenthesis. Controls include: age of child, gender of child, age 
of parents,  number of children in hh aged 0-5years, household size, caste (scheduled caste (sc), scheduled tribe (st), backward 
caste (bc), location (rural/urban), availability of public/private hospital in the community, population size of the community 
From table 6 above, the results show that when the mother is ill, the child spends more 
time doing house chores and sleeping and spends less time studying and playing. 
Household chores covers domestic activities e.g. cleaning the house, washing plates 
etc. carried out by the child while household tasks captures other tasks carried out by 
the child e.g. working on the farm, family business etc. Therefore illness of the mother 
significantly increases the time the child spends on sleeping and performing 
household chores. Furthermore, illness of the mother significantly reduces the time 
the child spends playing and studying at home. With the child spending more time 
carrying out domestic activities and less time studying and playing, it reduces the 
cognitive development and nutrition of the child. Since the child spends more time on 
domestic activities, the child might not take enough food to meet the child’s daily 
calorie needs which will make the child undernourished. This will make the child 
Shock Hours 
Chores 
(hchore) 
Hours 
care 
(hcare) 
Hours’ 
sleep 
(hsleep) 
Hours 
school 
(hschool) 
Hours 
study 
(hstudy) 
Hours 
work 
(hwork) 
Hours 
task 
(htask) 
Hours 
play 
(hplay) 
Mothill 0.160 
(3.15)*** 
0.095 
(1.29) 
0.379 
(3.69)*** 
0.217 
(1.21) 
-0.362 
(2.21)** 
0.001 
(0.06) 
0.011 
(0.54) 
-0.506 
(3.28)*** 
Fathill 0.062 
(0.96) 
0.039 
(1.04) 
0.264 
(3.38)*** 
0.051 
(0.49) 
-0.314 
(2.28)** 
0.015 
(0.77) 
-0.008 
(0.85) 
-0.142 
(0.81) 
Mothdead 0.259 
(1.08) 
0.050 
(0.50) 
-0.258 
(1.24) 
-0.378 
(0.77) 
-0.172 
(0.47) 
-0.013 
(2.02)* 
-0.016 
(3.04)*** 
0.526 
(0.78) 
Fathdead 0.228 
(1.62) 
0.056 
(0.87) 
-0.002 
(0.02) 
-0.075 
(0.29) 
-0.039 
(0.26) 
-0.006 
(1.47) 
-0.013 
(2.28)** 
-0.155 
(0.47) 
Parill 0.217 
(1.51) 
0.179 
(1.53) 
0.552 
(4.43)*** 
0.244 
(1.70 
-0.591 
(2.84)** 
-0.010 
(1.53) 
-0.011 
(1.61) 
-0.587 
(2.61)** 
Childill 0.051 
(1.33) 
0.030 
(0.74) 
0.239 
(3.51)*** 
0.121 
(1.51) 
-0.134 
(1.11) 
0.006 
(0.52) 
-0.007 
(0.64) 
-0.299 
(2.34)** 
R2 0.16 0.17 0.14 0.13 0.16 0.11 0.11 0.14 
No. of 
Obs. 
 
1868 
 
1868 
 
1868 
 
1868 
 
1868 
 
1868 
 
1868 
 
1868 
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underweight and lead to stunted growth in future. Furthermore, with the reduction in 
the time spent studying, the child’s cognitive ability will be affected. Dinku, et al. 
(2018) also using the Young Lives Survey for Ethiopia, found that illness to the 
mother increases the time the child spends on carrying out domestic activities which 
confirms the results gotten above. Again, illness of the mother has no significant 
impact on the time the child spends in school, doing paid jobs or carrying out 
household tasks. In India, the government enacted the Right to Education Act in 2009 
which provides free education for children aged 6 to 14 years old. This might be the 
reason parental health shocks have no significant impact on the hours spent in school 
since education is free at this age for the young lives child. Most of the mothers in the 
study are the primary caregivers in the household, so when they experience shocks, 
the children will have to be a substitute; therefore they spend more time on house 
chores and less time studying 
Furthermore, illness of the father significantly reduces the time the child spends 
studying and significantly increases the time the child spends sleeping. With a 
decrease in the amount of time studying, there will be a reduction in the cognitive 
development of the child. But father’s illness has no significant on the amount of hours 
the child spends performing household chores and household tasks. This is because in 
most developing countries, mother is the once who performs domestic tasks, so illness 
to the father will have no significant effect on the amount of time the child should 
spend on domestic tasks. 
Again, death of the father or mother significantly reduces the time the child spends on 
household tasks and death of mother also significantly reduces the time the child 
spends working. With the death of the father or mother, many family businesses will 
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be closed and so the child has to reduce the time the child spends on household tasks. 
Moreover, with the death of the mother, the child spends less time working because 
most times the father is alive and will want to continue providing for the children.  
Finally, when both parents are ill, the child spends more time sleeping and they are 
significant. The child also spends less time studying and playing. This will 
significantly reduce the nutrition and cognitive development of the child. Illness of 
both parents doesn’t significantly affect the time the child spends on household tasks 
or chores but reduces the time the child spends sleeping and playing and this will 
affect the cognitive development of the child. 
6.0 Heterogeneity by Gender of the child, Location and Caste 
In this section, we examine if there are differential effects when analysing the impact 
of parental health shocks on the human capital development of children in India. The 
results of the differential effects by gender, location, and caste are shown below. 
6.1 By Gender 
The result in Table 7 shows the impact of parental health shocks on the nutrition and 
test scores of the children by gender. Column (1) shows the impact of health shocks 
on the weight-for-age z-scores of the child, column (2) shows the impact of health 
shock on the height-for-age z-score of the child and column (3) shows the impact of 
health shocks on the test scores of the child. The results show that female children 
have significantly higher weight-for-age z-scores. As seen in the summary statistics 
already, the male children were more underweight than the female children. 
Furthermore, there was no significant difference in the height-for-age z-scores 
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between male and female children. For the test scores, the female children had lower 
test scores compared to their male counterparts.  
However, when shocks occurred female children have lower weight-for-age z-scores 
compared to the male children. When the father is ill, the weight-for-age z-score of 
the female child reduces by 0.2 on average compared to the weight-for-age z-scores 
of the male children. Again, when the mother is ill, the test scores of the female child 
reduces by approximately 16% which is statistically significant. There is no 
differential effect of the impact of parental health shocks on the height-for-age z-
scores of the child.  
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Table 7: Effect of health shock on Child Nutrition and Cognitive Development by 
gender 
 Weight-for-
age z-score 
(zwfa) 
Height-for-
age z-score 
(zhfa) 
Cognitive 
Development 
(zppvt) 
1.female 0.144 0.083 -0.123 
 (4.03)*** (1.66) (3.25)*** 
1.mothill -0.008 -0.015 -0.233 
 (0.11) (0.19) (3.19)*** 
1.mothillx1.female -0.050 -0.359 -0.159 
 (0.44) (1.57) (1.75)* 
1.fathill -0.155 -0.008 -0.086 
 (2.80)** (0.10) (1.11) 
1.fathillx1.female -0.218 -0.041 -0.015 
 (2.26)** (0.37) (0.16) 
1.mothdead -0.242 0.208 -0.077 
 (3.52)*** (1.63) (0.44) 
1.mothdeadx1.female -0.248 -0.370 -0.129 
 (0.74) (1.26) (0.63) 
1.fathdead -0.123 -0.033 -0.018 
 (1.17) (0.53) (0.11) 
1.fathdeadx1.female 0.004 -0.304 -0.077 
 (0.03) (1.65) (0.40) 
1.parill -0.208 -0.199 0.029 
 (1.74)* (2.23)** (0.23) 
1.parillx1.female 0.286 0.435 0.137 
 (1.46) (1.50) (0.68) 
_cons -0.363 -0.516 -0.663 
 (1.72) (0.79) (1.67) 
R2 0.69 0.41 0.16 
N 1,860 1,861 1,756 
Significant level * p<0.1; ** p<0.05; *** p<0.01 t-statistics in parenthesis. Controls include: age of child, gender 
of child, age of parents,  number of children in hh aged 0-5years, household size, caste (scheduled caste (sc), 
scheduled tribe (st), backward caste (bc), location (rural/urban), availability of public/private hospital in the 
community, population size of the community 
Further analysis shows that in the presence of shocks, female children spend less time 
studying and more time caring for others which will affect their human capital 
development of the child. Therefore, parental health shocks have more negative 
effects on the human capital development of the female child compared to the male 
child. Another factor driving this result is the high presence of son preference in India, 
such that when such shocks occur, more attention will be given to the male child than 
the female child.  
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6.2 By Location 
In this section, we analyse if there are differential effects by location of the child – 
rural/urban. The results show that children in rural areas have significantly lower 
nutrition levels than children who live in urban areas.  
Table 8 Effect of health shock on Child Nutrition and Cognitive Development by 
Location 
 Weight-for-
age z-score 
(zwfa) 
Height-for-
age z-score 
(zhfa) 
Cognitive 
Development 
(zppvt) 
1.mothill 0.115 -0.068 -0.207 
 (0.53) (0.35) (1.36) 
1.rural -0.333 -0.352 -0.014 
 (5.37)*** (3.15)*** (0.10) 
1.mothillx1.rural -0.172 -0.144 0.058 
 (0.77) (0.64) (0.34) 
1.fathill 0.043 -0.010 0.057 
 (0.46) (0.09) (0.60) 
1.fathillx1.rural 0.022 -0.023 -0.192 
 (0.19) (0.18) (1.77)* 
1.mothdead 0.398 0.357 0.201 
 (5.44) (1.99) (1.65) 
1.mothdeadx1.rural -0.308 -0.368 -0.376 
 (1.66) (1.55) (2.22)** 
1.fathdead -0.089 -0.506 0.297 
 (0.77) (1.57) (1.63) 
1.fathdeadx1.rural -0.040 0.357 -0.424 
 (0.29) (1.07) (2.02)* 
1.parill -0.502 -0.085 0.207 
 (3.45)*** (0.37) (0.97) 
1.parillx1.rural -0.488 0.110 -0.098 
 (2.80)** (0.37) (0.39) 
1.childill 0.007 0.076 -0.100 
 (0.09) (1.00) (0.57) 
1.childillx1.rural -0.113 -0.151 0.036 
 (1.18) (1.56) (0.19) 
R2 0.69 0.41 0.16 
N 1,860 1,861 1,756 
Controls include: age of child, gender of child, age of parents,  number of children in hh aged 0-5years, household size, caste 
(scheduled caste (sc), scheduled tribe (st), backward caste (bc), location (rural/urban), availability of public/private hospital in 
the community, population size of the community 
The result shows that when both parents are ill, children in rural areas have lower 
weight-for-age z-scores compared to their counterparts in urban areas. When the 
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mother is ill, father is ill, mother or father is dead, the results is no significant 
difference in the effect of health shocks on the nutrition of the children by location.  
Furthermore, the result shows that when father is ill, mother is dead or father is dead, 
children in rural areas have lower cognitive development compared to children from 
urban areas. There is therefore need for government policies in the rural areas to help 
mitigate the negative effects of health shocks on the human capital development of 
the children. There is need for the government to equip public hospitals to provide 
enough care for the parents when such shocks occur thereby reducing the hours the 
child has to spend on domestic chores. 
6.3 By Caste 
In this section, we look at the differential effects by caste. Studies have suggested that 
scheduled tribes, scheduled castes and backward castes have lower outcomes 
compared to children from other castes. In this section, we define caste as a child who 
belongs to scheduled caste (sc), scheduled tribe (st) and backward caste (bc) and we 
compare them to children who belong to other caste. The results in table 9 below 
shows that children who belong to the lower castes have lower height-for-age z-scores 
and lower cognitive development. Furthermore, when the mother is ill, children who 
belonged to lower castes – sc, st and bc- have lower height-for-age z-scores and lower 
cognitive development and they are statistically significant. 
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Table 9 Effect of health shock on Child Nutrition and Cognitive Development by 
Caste 
 Weight-for-
age z-score 
(zwfa) 
Height-for-
age z-score 
(zhfa) 
Cognitive 
Development 
(zppvt) 
1.caste -0.106 -0.041 -0.191 
 (2.20)** (0.75) (2.78)** 
1.mothill 0.338 0.172 -0.435 
 (0.92) (1.12) (4.32)*** 
1.mothillx1.caste -0.405 -0.409 0.294 
 (1.09) (2.46)** (2.68)** 
1.fathill -0.021 -0.028 -0.283 
 (0.26) (0.33) (1.99)* 
1.fathillx1.caste 0.102 -0.004 0.234 
 (0.88) (0.04) (1.34) 
1.mothdead 0.087 0.306 0.240 
 (1.21) (0.74) (0.34) 
1.mothdeadx1.caste 0.042 -0.318 -0.428 
 (0.22) (0.71) (0.56) 
1.fathdead -0.062 -0.499 -0.289 
 (0.30) (1.31) (1.76)* 
1.fathdeadx1.caste -0.081 0.302 0.231 
 (0.34) (0.78) (1.47) 
1.parill -0.441 -0.223 0.777 
 (0.93) (0.72) (1.27) 
1.parillx1.caste 0.386 0.243 -0.753 
 (0.73) (0.92) (1.20) 
1.childill -0.019 0.054 -0.048 
 (0.22) (0.63) (0.44) 
1.childillx1.caste -0.080 -0.117 -0.034 
 (0.76) (1.18) (0.38) 
R2 0.69 0.41 0.15 
N 1,860 1,861 1,756 
Significant level * p<0.1; ** p<0.05; *** p<0.01 t-statistics in parenthesis. Controls include: age of child, gender of child, age 
of parents,  number of children in hh aged 0-5years, household size, caste (scheduled caste (sc), scheduled tribe (st), backward 
caste (bc), location (rural/urban), availability of public/private hospital in the community, population size of the community 
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7.0 Does Social Network of the Household Matter? 
In this section, we study if households which have better social networks can mitigate 
the negative effects of the health shocks. To capture social network, we use to 
variables “finhelp” and “anyhelp”. In “finhelp”, the households were asked the 
number of people 
Table 10 Does the Social Network of the Household matter? Access to financial help 
 Weight-for-
age z-score 
(zwfa) 
Height-for-
age z-score 
(zhfa) 
Cognitive 
Development 
(zppvt) 
1.mothill -0.243 -0.387 -0.073 
 (1.72) (0.96) (0.52) 
finhelp 0.019 -0.020 0.057 
 (1.23) (1.19) (2.80)** 
1.mothillxfinhelp 0.080 0.077 -0.044 
 (1.42) (0.55) (0.86) 
1.fathill 0.107 0.085 -0.086 
 (0.75) (0.98) (0.63) 
1.fathillxfinhelp -0.024 -0.053 -0.010 
 (0.48) (1.42) (0.17) 
1.mothdead -0.115 -0.182 -0.048 
 (0.33) (0.68) (0.19) 
1.mothdeadxfinhelp 0.101 0.093 -0.031 
 (0.84) (0.91) (0.24) 
1.fathdead -0.516 -0.324 0.080 
 (2.79)** (1.13) (0.25) 
1.fathdeadxfinhelp 0.174 0.032 -0.073 
 (2.82)** (0.25) (0.53) 
1.parill 0.145 0.094 0.118 
 (0.59) (0.23) (0.40) 
1.parillxfinhelp -0.087 -0.033 0.007 
 (1.07) (0.24) (0.08) 
1.childill 0.022 0.000 -0.065 
 (0.22) (0.00) (1.01) 
1.childillxfinhelp -0.043 -0.017 -0.002 
 (1.27) (0.39) (0.07) 
R2 0.69 0.41 0.14 
N 1,862 1,863 1,758 
Significant level * p<0.1; ** p<0.05; *** p<0.01 t-statistics in parenthesis. Controls include: age of child, gender of child, age 
of parents,  number of children in hh aged 0-5years, household size, caste (scheduled caste (sc), scheduled tribe (st), backward 
caste (bc), location (rural/urban), availability of public/private hospital in the community, population size of the community 
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they can rely on in times of financial need. For “anyhelp”, the young lives survey 
asked the respondents if they have someone to rely on in times of problem. On average 
about 45% of the households had about 3 to 5 people to rely on in times of financial 
needs and about 92% of the households had someone to help them in times of 
problems. 
The results in table 10 show that children from households which had more people to 
rely on in times of financial distress had significantly better cognitive development. 
When a father dies, children in households which had more access to financial help 
had higher weight-for-age z-scores. This is important because the previous section 
had shown that death of the father had significant negative effect on the nutrition of 
the kids. Therefore, households which had many people to rely on in times of financial 
help had better nutrition.  
Furthermore, table 11 below also shows if there is differential effect between 
households who have any access to help and those who do not have access to help. 
The results in Table 11 shows that households who had someone to help in times of 
problems had better nutrition and cognitive development even though it is not 
statistically significant. 
The results further confirms that when a father is ill or the father dies, children whose 
families had someone to help them in times of trouble had better weight-for-age z-
scores compared to those who had no one to help.  
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Table 11 Does the Social Network of the Household matter? Access to any type of 
help 
 Weight-for-
age z-score 
(zwfa) 
Height-for-
age z-score 
(zhfa) 
Cognitive 
Development 
(zppvt) 
1.anyhelp 0.044 0.103 0.103 
 (0.78) (1.04) (1.67) 
1.mothill -0.002 -0.093 -0.126 
 (0.01) (0.59) (0.97) 
1.mothillx1.anyhelp -0.053 -0.126 -0.054 
 (0.20) (0.52) (0.48) 
1.fathill -0.211 -0.068 0.115 
 (1.90)* (0.34) (0.24) 
1.fathillx1.anyhelp 0.274 0.024 -0.235 
 (2.35)** (0.11) (0.49) 
1.mothdead 0.032 0.195 0.041 
 (0.09) (0.77) (0.29) 
1.mothdeadx1.anyhelp 0.113 -0.233 -0.233 
 (0.28) (0.74) (1.23) 
1.fathdead -0.431 -0.479 -0.271 
 (3.08)*** (1.66) (2.86)*** 
1.fathdeadx1.anyhelp 0.317 0.246 0.190 
 (2.52)** (0.81) (1.44) 
1.parill -0.012 -0.216 -0.412 
 (0.03) (0.66) (0.76) 
1.parillx1.anyhelp -0.022 0.284 0.606 
 (0.06) (0.64) (1.10) 
1.childill 0.020 0.274 -0.018 
 (0.25) (1.13) (0.11) 
1.childillx1.anyhelp -0.104 -0.338 -0.064 
 (1.07) (1.40) (0.43) 
R2 0.69 0.41 0.14 
N 1,862 1,863 1,758 
Significant level * p<0.1; ** p<0.05; *** p<0.01 t-statistics in parenthesis. Controls include: age of child, gender of child, age 
of parents,  number of children in hh aged 0-5years, household size, caste (scheduled caste (sc), scheduled tribe (st), backward 
caste (bc), location (rural/urban), availability of public/private hospital in the community, population size of the community 
In summary, the results show that the social network of a household is very important 
to help mitigate the negative effects of the health shock on the human capital 
development of the child in India. Children from households who had access to 
financial help or any type of assistance had better nutrition and cognitive development 
compared to children whose household had limited or no access to help. 
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8.0 Is Illness Truly Exogenous? 
In this section, we are going to examine if illness is exogenous to tackle the potential 
endogeneity concerns. To achieve this, an analysis will be performed on how prior 
ownership of assets or shocks to income affects the illness of the parents. If the health 
shocks are truly exogenous, then the previous assets or income shocks should not be 
significantly related to the illness of the parents. The variables used to measure 
previous asset ownership is ownership of land (ownland_01), ownership of livestock 
(aniany_01) while the variables used to measure shocks to income are pest on crops 
(pescrop) and crop failure (failcrop). 
Table 12 Is illness truly exogenous? 
 mothill fathill parill 
ownland_01 -0.046 -0.056 0.050 
 (0.64) (0.63) (0.50) 
aniany_01 -0.207 -0.168 -0.388 
 (0.90) (0.94) (1.37) 
pescrop 0.227 0.553 0.471 
 (0.42) (0.72) (1.00) 
failcrop 0.043 -0.041 -0.998 
 (0.11) (0.15) (1.61) 
hhsize 0.050 -0.019 0.026 
 (0.92) (0.34) (0.35) 
dadage_01 0.017 -0.041 -0.144 
 (0.56) (1.41) (0.75) 
momage_01 0.003 0.023 0.136 
 (0.09) (0.58) (0.42) 
pubhosp -0.009 0.040 -0.789 
 (0.04) (0.15) (1.02) 
prihosp -0.464 -0.095 -0.823 
 (1.16) (0.22) (1.11) 
_cons -3.389 -1.795 -2.901 
 (4.68)*** (2.19)** (1.77)* 
N 1,898 1,898 1,898 
* p<0.1; ** p<0.05; *** p<0.01 
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In the estimation results above, we see that the previous assets and shocks to income 
(shocks to crops) has no significant effect on the illness of the parents. This show that 
previous ownership of assets or previous crop loss has no significant effect on neither 
does illness of mother, illness of father or illness of both parents. Therefore, the 
analysis shows that previous ownership of assets or previous shocks does not affect 
the probability of a household experiencing a shock. Therefore, the variables 
capturing illness to the parents is truly exogenous. 
9.0 Discussion and Conclusion 
Using longitudinal data for India from the Young Lives Survey, this essay uses 
regression analysis for children aged 5 to 8 years to study the impact of parental health 
on child’s nutrition and cognitive development. This is a group of children whom 
shocks can have long-term effects on the health and cognitive development. Even 
though previous studies have looked at the effect of health shock to adults on nutrition 
this is the first study to the best of my knowledge which studies the effect of health 
shocks to the parents on the nutrition of the child. This essay also specifically looks 
at primary school aged children like (Alam, 2015) which is a group that health shocks 
to them can seriously affect their long-term development and we concentrate on 
sudden health shocks as discussed in the previous sections. This essay further adds to 
the literature by examining other channels through which health shocks affect the 
development of the child which is the individual dietary diversity of the child, the 
child’s reallocation of time to various activities and the mitigating effects of the social 
network of the households. These channels which seek to explain the impacts of the 
health shocks on the child’s development have not been covered by literature. 
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Alam (2015) in his study on Tanzania showed that illness of father reduces the 
household incomes which further affects the child’s school attendance and the 
likelihood of the child completing school. Moreover, their results show that health 
shocks to the parents had no signficant effect on the child’s labour. In this essay, we 
find that death of the father affects the household income which further affects the 
nutrition of the child. We further contribute to this literature by our finding that 
father’s illness had no significant effect on the households income but affects the 
child’s dietary diversity. Dinku, et al. (2018) used the Ethiopian Young Lives Survey 
and showed that illness to parents’ increased the time the child spent in domestic 
activities while illness to the mother increased the time the child spent in  paid 
activities. This essay shows that illness to parent’s increases the time the child spent 
on household chores and sleeping while reducing the time the child spends studying 
and playing. Furthermore, the analysis shows that death of parents decreases the time 
the child spends on household tasks and household works.  
In this study, we find that illness to the mother, death of the father and illness of both 
parents have a significant negative effect on the weight-for-age z-scores and the 
height-for-age z-scores. We also find that illness to the mother or father and illness of 
the child have a significant negative effect on the cognitive development of the 
children. The finding that illness of the father reduces the cognitive development of 
the child is supported by most of the studies that find the negative impact of parental 
health shock on child’s attendance or enrolment in school  as seen in (Alam, 2015) 
(Dhongde & Shemyakina, 2018) (Mendolia, et al., 2017).  
Furthermore, the results show that female children from rural households who belong 
to scheduled caste, scheduled tribes or backward caste have lower development 
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compared to their male counterparts. Again, the results show that the social network 
of the households has a positive effect on the development of the child and can help 
mitigate the negative effects of the shock.  
As the result has shown, the support system when a shock occurs is very important. 
We have seen from the regression results that children from households which had 
help or had people to rely on for financial help had better nutrition and cognitive 
development in the presence of shocks. This implies the government can subsidize the 
health sector, thereby reducing out-of-pocket expenditure by the households and 
increasing the financial resources of the household. 
Furthermore, the results also contribute to the literature on early shocks and child’s 
development. This implies it is important to have policies that provide an enabling 
environment for children at the early stages of their lives since they affect the 
development of the child and can affect the overall development of a nation. The study 
has shown that the groups which become worst off after a shock are the female 
children, those in the lower castes and in rural areas. Therefore, making sure these 
group have access to free schools, health insurance and old age pensions can greatly 
reduce the impact of these shocks on the child.  
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APPENDIX 1 
Table 1: Effect of Health Shock on Nutrition of Child (Weight-for-Age z-Scores) 
Weight-for-Age Z-scores (Zwfa) 
 Mothill Fathill Mothdead Fathdead Parill Childill 
zwfa_01 0.881 0.881 0.882 0.881 0.881 0.881 
 (22.67)*** (22.64)*** (22.62)*** (22.60)*** (22.60)*** (22.56)*** 
Shock -0.047 0.026 0.124 -0.131 -0.050 -0.082 
 (1.00) (0.54) (0.85) (2.74)** (0.60) (1.93)* 
childage 0.011 0.010 0.010 0.010 0.011 0.011 
 (3.38)*** (3.34)*** (3.30)*** (3.46)*** (3.41)*** (3.46)*** 
female 0.151 0.150 0.151 0.152 0.151 0.147 
 (5.10)*** (5.11)*** (5.13)*** (5.14)*** (5.12)*** (5.02)*** 
momage 0.008 0.008 0.008 0.008 0.008 0.008 
 (0.92) (0.92) (0.93) (0.92) (0.93) (0.92) 
dadage -0.012 -0.012 -0.012 -0.012 -0.012 -0.012 
 (2.22)** (2.24)** (2.26)** (2.21)** (2.25)** (2.28)** 
male05 -0.027 -0.025 -0.025 -0.025 -0.026 -0.027 
 (1.10) (1.04) (1.04) (1.04) (1.08) (1.09) 
female05 -0.014 -0.013 -0.014 -0.013 -0.013 -0.015 
 (0.44) (0.43) (0.44) (0.42) (0.42) (0.47) 
hhsize 0.003 0.002 0.003 0.002 0.002 0.003 
 (0.33) (0.30) (0.33) (0.23) (0.31) (0.35) 
sc -0.140 -0.143 -0.144 -0.143 -0.142 -0.142 
 (2.50)** (2.56)** (2.56)** (2.56)** (2.55)** (2.54)** 
st -0.141 -0.144 -0.145 -0.142 -0.144 -0.146 
 (2.60)** (2.70)** (2.70)** (2.66)** (2.68)** (2.71)** 
bc -0.106 -0.107 -0.107 -0.108 -0.107 -0.107 
 (2.17)** (2.17)** (2.18)** (2.18)** (2.17)** (2.18)** 
rural -0.349 -0.350 -0.349 -0.349 -0.350 -0.349 
 (5.42)*** (5.42)*** (5.45)*** (5.41)*** (5.41)*** (5.47)*** 
pubhosp -0.079 -0.079 -0.078 -0.078 -0.079 -0.078 
 (2.74)** (2.75)** (2.73)** (2.70)** (2.73)** (2.76)** 
prihosp 0.016 0.015 0.016 0.015 0.016 0.014 
 (0.34) (0.33) (0.35) (0.33) (0.33) (0.30) 
popsize 0.005 0.005 0.005 0.005 0.005 0.005 
 (0.82) (0.86) (0.86) (0.83) (0.84) (0.84) 
_cons -0.422 -0.423 -0.415 -0.415 -0.423 -0.413 
 (1.94)* (1.96)* (1.88)* (1.97)* (1.95)* (1.92)* 
R2 0.69 0.69 0.69 0.69 0.69 0.69 
N 1,861 1,861 1,861 1,861 1,861 1,860 
* p<0.1; ** p<0.05; *** p<0.01 
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Table 2:  Effect of Health Shocks on Nutrition (Height-for-age) 
Height-for-Age Z-scores (Zhfa) 
 Mothill Fathill Mothdead Fathdead Parill Childill 
zhfa_01 0.615 0.615 0.616 0.615 0.615 0.615 
 (8.29)*** (8.25)*** (8.23)*** (8.23)*** (8.23)*** (8.23)*** 
shock -0.200 -0.071 0.029 -0.230 -0.209 -0.058 
 (2.25)** (1.35) (0.27) (2.46)** (3.56)*** (1.18) 
childage 0.007 0.008 0.007 0.007 0.007 0.007 
 (1.13) (1.21) (1.16) (1.11) (1.15) (1.16) 
female 0.053 0.051 0.051 0.054 0.052 0.049 
 (1.16) (1.13) (1.13) (1.19) (1.15) (1.10) 
momage 0.009 0.009 0.009 0.009 0.009 0.009 
 (1.25) (1.25) (1.25) (1.26) (1.29) (1.28) 
dadage -0.003 -0.004 -0.004 -0.003 -0.004 -0.004 
 (0.46) (0.51) (0.50) (0.47) (0.53) (0.52) 
male05 0.111 0.115 0.116 0.117 0.114 0.116 
 (1.54) (1.60) (1.61) (1.62) (1.58) (1.62) 
female05 0.014 0.017 0.017 0.017 0.017 0.016 
 (0.34) (0.41) (0.40) (0.41) (0.41) (0.40) 
hhsize -0.009 -0.010 -0.010 -0.011 -0.010 -0.010 
 (0.62) (0.69) (0.69) (0.74) (0.68) (0.68) 
sc -0.065 -0.076 -0.076 -0.077 -0.073 -0.076 
 (1.00) (1.16) (1.15) (1.16) (1.10) (1.13) 
st -0.210 -0.223 -0.224 -0.220 -0.221 -0.225 
 (1.67) (1.81)* (1.82)* (1.77)* (1.78)* (1.81)* 
bc -0.026 -0.032 -0.031 -0.032 -0.031 -0.031 
 (0.65) (0.77) (0.76) (0.78) (0.74) (0.76) 
rural -0.374 -0.375 -0.376 -0.375 -0.377 -0.375 
 (3.44)*** (3.36)*** (3.34)*** (3.36)*** (3.38)*** (3.38)*** 
pubhosp -0.068 -0.068 -0.068 -0.067 -0.069 -0.067 
 (1.29) (1.29) (1.27) (1.27) (1.31) (1.27) 
prihosp 0.126 0.127 0.126 0.125 0.125 0.125 
 (1.56) (1.59) (1.55) (1.55) (1.55) (1.53) 
popsize -0.035 -0.034 -0.034 -0.034 -0.034 -0.034 
 (4.44)*** (4.24)*** (4.15)*** (4.17)*** (4.24)*** (4.22)*** 
_cons -0.559 -0.577 -0.567 -0.554 -0.560 -0.558 
 (0.87) (0.90) (0.88) (0.85) (0.87) (0.86) 
R2 0.41 0.41 0.41 0.41 0.41 0.41 
N 1,862 1,862 1,862 1,862 1,862 1,861 
* p<0.1; ** p<0.05; *** p<0.01 
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Table 3: Effect of Health Shocks on Child’s Cognitive Development 
Cognitive Development (Zppvt) 
 Mothill Fathill Mothdead Fathdead Parill Childill 
Zppvt_01 0.287 0.289 0.287 0.287 0.289 0.283 
 (16.02)*** (15.94)*** (16.39)*** (16.27)*** (16.27)*** (15.46)*** 
shock -0.161 -0.111 -0.136 -0.081 -0.153 -0.093 
 (2.50)** (2.67)** (1.21) (0.85) (1.51) (1.78)* 
childage 0.008 0.009 0.009 0.009 0.009 0.008 
 (1.41) (1.50) (1.44) (1.41) (1.42) (1.42) 
female -0.117 -0.118 -0.118 -0.117 -0.117 -0.119 
 (3.27)*** (3.32)*** (3.28)*** (3.26)*** (3.29)*** (3.35)*** 
momage -0.007 -0.007 -0.007 -0.007 -0.007 -0.006 
 (1.11) (1.10) (1.13) (1.12) (1.08) (0.96) 
dadage 0.006 0.005 0.005 0.005 0.005 0.005 
 (0.84) (0.79) (0.85) (0.84) (0.78) (0.73) 
male05 -0.011 -0.008 -0.006 -0.006 -0.008 -0.003 
 (0.35) (0.25) (0.21) (0.20) (0.25) (0.09) 
female05 0.009 0.012 0.011 0.011 0.011 0.014 
 (0.23) (0.30) (0.29) (0.28) (0.29) (0.37) 
hhsize -0.006 -0.007 -0.007 -0.007 -0.007 -0.008 
 (0.69) (0.80) (0.81) (0.82) (0.78) (0.93) 
sc -0.109 -0.118 -0.117 -0.119 -0.116 -0.120 
 (1.49) (1.61) (1.60) (1.62) (1.58) (1.63) 
st -0.326 -0.335 -0.335 -0.334 -0.334 -0.336 
 (3.90)*** (3.96)*** (3.92)*** (3.92)*** (3.94)*** (3.91)*** 
bc -0.159 -0.163 -0.163 -0.163 -0.162 -0.166 
 (2.41)** (2.41)** (2.40)** (2.40)** (2.40)** (2.41)** 
rural -0.029 -0.028 -0.030 -0.029 -0.029 -0.031 
 (0.22) (0.21) (0.23) (0.22) (0.23) (0.25) 
pubhosp -0.131 -0.132 -0.132 -0.131 -0.132 -0.132 
 (2.99)*** (2.96)*** (2.93)*** (2.91)*** (2.95)*** (2.97)*** 
prihosp 0.083 0.087 0.083 0.083 0.083 0.082 
 (0.85) (0.90) (0.83) (0.83) (0.84) (0.84) 
popsize 0.023 0.023 0.023 0.023 0.023 0.023 
 (2.44)** (2.44)** (2.44)** (2.45)** (2.46)** (2.49)** 
_cons -0.678 -0.695 -0.695 -0.682 -0.676 -0.653 
 (1.69) (1.73) (1.71) (1.67) (1.67) (1.64) 
R2 0.15 0.15 0.15 0.15 0.15 0.15 
N 1,757 1,757 1,757 1,757 1,757 1,756 
* p<0.1; ** p<0.05; *** p<0.01 
 
  
56 
 
Table 4: Effect of Health Shock on Child’s dietary diversity 
Dietary Diversity of Child 
 Mothill Fathill Mothdea
d 
Fathdead Parill Childill 
shock -0.157 -0.378 -0.474 -0.241 -0.158 -0.076 
 (0.92) (2.04)* (1.87)* (0.81) (0.50) (0.70) 
childage 0.003 0.004 0.003 0.003 0.003 0.003 
 (0.24) (0.36) (0.30) (0.23) (0.25) (0.28) 
female -0.006 -0.008 -0.008 -0.005 -0.007 -0.012 
 (0.07) (0.10) (0.11) (0.07) (0.09) (0.15) 
momage -0.025 -0.026 -0.025 -0.025 -0.025 -0.026 
 (2.38)** (2.46)** (2.30)** (2.37)** (2.39)** (2.45)** 
male05 -0.089 -0.092 -0.087 -0.085 -0.088 -0.089 
 (1.11) (1.16) (1.08) (1.08) (1.10) (1.10) 
female05 -0.176 -0.173 -0.174 -0.175 -0.174 -0.177 
 (2.18)** (2.16)** (2.17)** (2.16)** (2.15)** (2.18)** 
female186
0 
0.059 0.064 0.062 0.059 0.060 0.061 
 (1.47) (1.57) (1.56) (1.48) (1.50) (1.51) 
hhsize 0.033 0.031 0.031 0.032 0.032 0.033 
 (1.23) (1.14) (1.14) (1.14) (1.18) (1.21) 
sc -0.481 -0.488 -0.484 -0.489 -0.486 -0.488 
 (2.68)** (2.71)** (2.70)** (2.70)** (2.71)** (2.70)** 
st -0.997 -1.001 -1.005 -1.003 -1.005 -1.007 
 (4.52)**
* 
(4.50)**
* 
(4.59)**
* 
(4.57)*** (4.59)*** (4.55)*** 
bc -0.406 -0.409 -0.408 -0.409 -0.408 -0.407 
 (2.60)** (2.63)** (2.59)** (2.60)** (2.60)** (2.60)** 
rural -0.742 -0.738 -0.743 -0.742 -0.744 -0.743 
 (2.09)* (2.10)** (2.08)* (2.08)* (2.08)* (2.08)* 
pubhosp -0.306 -0.302 -0.309 -0.306 -0.307 -0.304 
 (1.57) (1.57) (1.58) (1.56) (1.56) (1.56) 
pubsec 0.247 0.245 0.253 0.252 0.248 0.245 
 (1.60) (1.60) (1.63) (1.62) (1.60) (1.59) 
pubpri 0.078 0.069 0.072 0.072 0.073 0.073 
 (0.64) (0.58) (0.60) (0.60) (0.61) (0.61) 
_cons 6.939 6.893 6.890 6.950 6.938 6.937 
 (9.87)**
* 
(9.67)**
* 
(9.89)**
* 
(9.87)*** (9.83)*** (9.67)*** 
R2 0.11 0.11 0.11 0.11 0.11 0.11 
N 1,882 1,882 1,882 1,882 1,882 1,881 
* p<0.1; ** p<0.05; *** p<0.01 
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Table 5: Effect of Health Shocks on Ownership of Livestock 
Ownership of Livestock (aniany) 
 Mothill Fathill Mothdead Fathdead Parill Childill 
shock 0.017 0.021 0.074 -0.210 -0.010 0.016 
 (0.36) (0.61) (0.78) (2.63)** (0.11) (0.37) 
childage -0.002 -0.003 -0.003 -0.003 -0.002 -0.003 
 (0.89) (0.93) (0.92) (0.96) (0.90) (0.93) 
female -0.002 -0.002 -0.002 0.002 -0.002 -0.001 
 (0.09) (0.08) (0.08) (0.01) (0.08) (0.04) 
momage 0.010 0.010 0.010 0.010 0.010 0.010 
 (1.79)* (1.78)* (1.78)* (1.72) (1.78)* (1.82)* 
dadage -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 
 (0.63) (0.61) (0.63) (0.55) (0.62) (0.63) 
male05 0.011 0.011 0.010 0.011 0.010 0.011 
 (0.48) (0.48) (0.47) (0.48) (0.46) (0.49) 
female05 0.007 0.007 0.006 0.007 0.007 0.007 
 (0.43) (0.42) (0.41) (0.43) (0.42) (0.46) 
hhsize 0.035 0.035 0.035 0.034 0.035 0.034 
 (5.27)*** (5.28)*** (5.25)*** (5.00)*** (5.27)*** (5.31)*** 
sc -0.028 -0.027 -0.028 -0.027 -0.027 -0.027 
 (0.57) (0.54) (0.55) (0.55) (0.54) (0.54) 
st 0.067 0.068 0.068 0.073 0.069 0.069 
 (1.99)* (2.02)* (2.00)* (2.15)** (2.02)* (2.05)* 
bc 0.034 0.034 0.034 0.034 0.034 0.034 
 (1.15) (1.15) (1.14) (1.12) (1.15) (1.14) 
rural 0.482 0.481 0.482 0.482 0.482 0.482 
 (15.38)*** (15.48)*** (15.31)*** (15.48)*** (15.35)*** (15.58)*** 
pubhosp 0.032 0.032 0.032 0.033 0.032 0.032 
 (2.81)** (2.82)** (2.82)** (2.88)*** (2.86)** (2.74)** 
prihosp -0.001 -0.002 -0.001 -0.003 -0.002 -0.001 
 (0.05) (0.07) (0.04) (0.09) (0.05) (0.03) 
popsize -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 
 (0.22) (0.21) (0.22) (0.24) (0.23) (0.22) 
_cons -0.197 -0.194 -0.190 -0.181 -0.195 -0.196 
 (1.49) (1.47) (1.44) (1.35) (1.47) (1.48) 
R2 0.21 0.21 0.21 0.22 0.21 0.21 
N 1,868 1,868 1,868 1,868 1,868 1,867 
* p<0.1; ** p<0.05; *** p<0.01 
 
 
 
 Table 6: Effect of Health Shocks on Ownership of Land 
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Ownership of Land 
 Mothill Fathill Mothdead Fathdead Parill Childill 
shock 0.011 -0.114 -0.107 -0.010 -0.137 -0.064 
 (0.07) (1.35) (0.96) (0.07) (0.70) (0.67) 
childage 0.002 0.003 0.003 0.002 0.002 0.002 
 (0.30) (0.34) (0.32) (0.30) (0.29) (0.30) 
female -0.012 -0.012 -0.012 -0.012 -0.012 -0.015 
 (0.14) (0.14) (0.14) (0.14) (0.13) (0.18) 
momage 0.007 0.007 0.007 0.007 0.007 0.007 
 (0.55) (0.56) (0.55) (0.55) (0.56) (0.55) 
dadage -0.013 -0.014 -0.013 -0.013 -0.014 -0.014 
 (1.37) (1.37) (1.34) (1.36) (1.38) (1.39) 
male05 -0.206 -0.208 -0.207 -0.207 -0.208 -0.207 
 (1.89)* (1.91)* (1.90)* (1.90)* (1.91)* (1.90)* 
female05 -0.102 -0.102 -0.102 -0.102 -0.102 -0.102 
 (1.11) (1.12) (1.12) (1.12) (1.12) (1.12) 
hhsize 0.266 0.266 0.265 0.266 0.266 0.266 
 (4.78)*** (4.82)*** (4.81)*** (4.82)*** (4.81)*** (4.81)*** 
sc -0.453 -0.453 -0.452 -0.453 -0.450 -0.452 
 (2.65)** (2.62)** (2.62)** (2.62)** (2.61)** (2.62)** 
st -0.062 -0.060 -0.061 -0.061 -0.060 -0.062 
 (0.33) (0.33) (0.33) (0.33) (0.32) (0.34) 
bc -0.085 -0.085 -0.084 -0.084 -0.084 -0.084 
 (0.59) (0.59) (0.59) (0.59) (0.58) (0.59) 
rural 0.853 0.855 0.853 0.853 0.853 0.854 
 (6.16)*** (6.14)*** (6.16)*** (6.17)*** (6.15)*** (6.13)*** 
pubhosp 0.105 0.106 0.105 0.106 0.105 0.106 
 (1.28) (1.26) (1.27) (1.27) (1.27) (1.28) 
prihosp -0.048 -0.046 -0.049 -0.048 -0.049 -0.050 
 (0.35) (0.33) (0.35) (0.35) (0.35) (0.35) 
popsize 0.008 0.008 0.008 0.008 0.008 0.008 
 (0.94) (0.87) (0.93) (0.94) (0.91) (0.92) 
_cons -1.092 -1.103 -1.100 -1.091 -1.085 -1.079 
 (1.99)* (1.98)* (2.01)* (1.98)* (1.97)* (1.97)* 
R2 0.17 0.17 0.17 0.17 0.17 0.17 
N 1,868 1,868 1,868 1,868 1,868 1,867 
* p<0.1; ** p<0.05; *** p<0.01 
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Table 7: Effect of Health Shocks on Child’s Time Allocation (Household Chores) 
Hours Spent on Household Chores 
 Mothill Fathill Mothdead Fathdead Parill Childill 
shock 0.160 0.062 0.259 0.228 0.217 0.051 
 (3.15)*** (0.96) (1.08) (1.62) (1.51) (1.33) 
childage 0.006 0.006 0.006 0.006 0.006 0.006 
 (2.02)* (1.80)* (1.87)* (1.99)* (1.98)* (1.99)* 
female 0.199 0.201 0.201 0.198 0.200 0.202 
 (6.78)*** (6.96)*** (6.97)*** (6.67)*** (6.80)*** (7.14)*** 
momage 0.007 0.007 0.007 0.007 0.007 0.007 
 (1.35) (1.33) (1.36) (1.42) (1.26) (1.31) 
dadage 0.002 0.002 0.002 0.002 0.002 0.002 
 (0.41) (0.48) (0.40) (0.41) (0.53) (0.51) 
male05 0.034 0.032 0.031 0.030 0.033 0.030 
 (1.03) (0.96) (0.96) (0.92) (1.00) (0.93) 
female05 0.034 0.031 0.031 0.031 0.031 0.031 
 (1.13) (1.10) (1.07) (1.11) (1.08) (1.07) 
hhsize -0.012 -0.011 -0.010 -0.010 -0.011 -0.011 
 (1.37) (1.29) (1.25) (1.21) (1.30) (1.26) 
sc 0.070 0.079 0.077 0.079 0.075 0.079 
 (1.66) (1.92)* (1.85)* (1.94)* (1.82)* (1.90)* 
st 0.028 0.038 0.037 0.034 0.036 0.040 
 (0.33) (0.46) (0.44) (0.40) (0.43) (0.47) 
bc 0.053 0.057 0.056 0.057 0.056 0.057 
 (1.24) (1.29) (1.26) (1.30) (1.28) (1.29) 
rural 0.196 0.197 0.198 0.197 0.198 0.197 
 (2.56)** (2.52)** (2.51)** (2.50)** (2.53)** (2.54)** 
pubhosp 0.110 0.110 0.111 0.108 0.111 0.109 
 (2.82)** (2.75)** (2.75)** (2.73)** (2.77)** (2.75)** 
prihosp 0.034 0.033 0.035 0.036 0.035 0.035 
 (0.63) (0.59) (0.61) (0.64) (0.64) (0.64) 
popsize 0.005 0.004 0.004 0.004 0.004 0.004 
 (0.62) (0.57) (0.56) (0.55) (0.57) (0.56) 
_cons -0.620 -0.605 -0.591 -0.628 -0.622 -0.628 
 (2.30)** (2.21)** (2.19)** (2.29)** (2.32)** (2.36)** 
R2 0.16 0.16 0.16 0.16 0.16 0.16 
N 1,868 1,868 1,868 1,868 1,868 1,867 
* p<0.1; ** p<0.05; *** p<0.01 
 
 
  
60 
 
Table 8: Effect of Health Shocks on Child’s Time Allocation (Sleep) 
Hours spent Sleeping 
  Mothill Fathill Mothdead Fathdead Parill Childill 
shock 0.379 0.264 -0.258 -0.002 0.552 0.239 
 (3.69)*** (3.38)*** (1.24) (0.02) (4.43)*** (3.51)*** 
childage 0.001 -0.001 0.001 -0.001 0.001 0.001 
 (0.06) (0.12) (0.04) (0.00) (0.02) (0.02) 
female -0.059 -0.055 -0.055 -0.055 -0.058 -0.046 
 (1.06) (0.98) (0.98) (0.97) (1.02) (0.82) 
momage 0.002 0.002 0.002 0.002 0.001 0.001 
 (0.21) (0.18) (0.19) (0.20) (0.12) (0.12) 
dadage -0.005 -0.004 -0.004 -0.004 -0.003 -0.003 
 (0.70) (0.55) (0.59) (0.63) (0.51) (0.48) 
male05 0.066 0.061 0.056 0.057 0.062 0.056 
 (1.36) (1.26) (1.16) (1.17) (1.28) (1.14) 
female05 -0.039 -0.045 -0.043 -0.044 -0.045 -0.044 
 (1.21) (1.36) (1.28) (1.31) (1.40) (1.27) 
hhsize -0.021 -0.019 -0.019 -0.019 -0.019 -0.019 
 (2.50)** (2.27)** (2.25)** (2.19)** (2.35)** (2.26)** 
sc 0.206 0.229 0.231 0.229 0.219 0.228 
 (2.95)*** (3.28)*** (3.20)*** (3.22)*** (3.12)*** (3.27)*** 
st 0.456 0.480 0.484 0.482 0.475 0.486 
 (4.56)*** (4.69)*** (4.63)*** (4.61)*** (4.63)*** (4.82)*** 
bc 0.119 0.129 0.129 0.128 0.127 0.128 
 (1.75)* (1.88)* (1.88)* (1.88)* (1.85)* (1.96)* 
rural -0.022 -0.022 -0.019 -0.019 -0.018 -0.021 
 (0.10) (0.10) (0.09) (0.08) (0.08) (0.09) 
pubhosp 0.036 0.036 0.035 0.036 0.039 0.032 
 (0.40) (0.39) (0.38) (0.39) (0.42) (0.36) 
prihosp -0.095 -0.101 -0.096 -0.095 -0.092 -0.090 
 (0.55) (0.58) (0.55) (0.54) (0.53) (0.53) 
popsize -0.004 -0.004 -0.005 -0.005 -0.004 -0.005 
 (0.22) (0.24) (0.29) (0.29) (0.25) (0.27) 
_cons 9.222 9.268 9.222 9.242 9.215 9.183 
 (15.27)**
* 
(15.17)**
* 
(15.02)**
* 
(14.98)*** (14.97)*** (14.93)*** 
R2 0.14 0.14 0.14 0.13 0.14 0.14 
N 1,868 1,868 1,868 1,868 1,868 1,867 
* p<0.1; ** p<0.05; *** p<0.01 
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Table 9: Effect of Health Shocks on Child’s Time Allocation (Work) 
Hours Spent on Paid Work 
 Mothill Fathill Mothdead Fathdead Parill Childill 
shock 0.001 0.015 -0.013 -0.006 -0.010 0.006 
 (0.06) (0.77) (2.02)* (1.47) (1.53) (0.52) 
childag
e 
0.002 0.002 0.002 0.002 0.002 0.002 
 (1.33) (1.29) (1.33) (1.32) (1.33) (1.34) 
female 0.007 0.007 0.007 0.007 0.007 0.007 
 (0.71) (0.71) (0.71) (0.72) (0.72) (0.75) 
momag
e 
0.003 0.003 0.003 0.003 0.003 0.003 
 (0.76) (0.76) (0.76) (0.76) (0.77) (0.75) 
dadage -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 
 (0.66) (0.64) (0.66) (0.66) (0.66) (0.64) 
male05 0.009 0.010 0.009 0.009 0.009 0.009 
 (0.66) (0.67) (0.65) (0.65) (0.65) (0.65) 
female0
5 
0.013 0.013 0.013 0.013 0.013 0.013 
 (1.24) (1.23) (1.23) (1.23) (1.23) (1.22) 
hhsize 0.000 0.000 0.000 0.000 0.000 0.000 
 (0.15) (0.17) (0.13) (0.12) (0.17) (0.19) 
sc 0.001 0.001 0.001 0.001 0.001 0.001 
 (0.15) (0.16) (0.19) (0.16) (0.21) (0.16) 
st 0.001 0.001 0.001 0.001 0.001 0.001 
 (0.27) (0.22) (0.27) (0.28) (0.28) (0.27) 
bc 0.015 0.015 0.015 0.015 0.015 0.015 
 (1.89)* (1.94)* (1.92)* (1.92)* (1.92)* (1.93)* 
rural 0.004 0.004 0.004 0.004 0.004 0.004 
 (0.76) (0.72) (0.76) (0.77) (0.76) (0.75) 
pubhos
p 
-0.001 -0.001 -0.001 -0.001 -0.001 -0.001 
 (0.51) (0.51) (0.54) (0.50) (0.54) (0.54) 
prihosp -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 
 (0.02) (0.06) (0.02) (0.02) (0.02) (0.00) 
popsize -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 
 (0.77) (0.70) (0.79) (0.79) (0.80) (0.76) 
_cons -0.168 -0.167 -0.169 -0.168 -0.168 -0.170 
 (1.25) (1.23) (1.25) (1.24) (1.24) (1.26) 
R2 0.11 0.11 0.11 0.11 0.11 0.11 
N 1,868 1,868 1,868 1,868 1,868 1,867 
* p<0.1; ** p<0.05; *** p<0.01 
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Table 10: Effect of Health Shocks on Child’s Time Allocation (School) 
Hours spent in School 
 Mothill Fathill Mothdead Fathdead Parill Childill 
shock 0.217 0.051 -0.378 -0.075 0.244 0.121 
 (1.21) (0.49) (0.77) (0.29) (1.70) (1.51) 
childage 0.009 0.008 0.009 0.008 0.009 0.008 
 (1.03) (0.99) (1.05) (0.99) (1.01) (1.00) 
female -0.090 -0.088 -0.089 -0.088 -0.090 -0.083 
 (1.10) (1.07) (1.07) (1.06) (1.09) (1.02) 
momage -0.012 -0.012 -0.012 -0.012 -0.013 -0.012 
 (1.30) (1.31) (1.32) (1.30) (1.32) (1.31) 
dadage 0.002 0.003 0.003 0.003 0.003 0.003 
 (0.31) (0.36) (0.38) (0.35) (0.39) (0.40) 
male05 -0.056 -0.060 -0.061 -0.061 -0.059 -0.060 
 (0.91) (0.97) (1.01) (1.00) (0.96) (1.00) 
female05 -0.014 -0.017 -0.016 -0.017 -0.017 -0.015 
 (0.35) (0.42) (0.38) (0.41) (0.44) (0.39) 
hhsize 0.003 0.004 0.004 0.004 0.004 0.004 
 (0.24) (0.31) (0.27) (0.29) (0.30) (0.29) 
sc -0.291 -0.278 -0.275 -0.278 -0.282 -0.279 
 (2.69)** (2.66)** (2.65)** (2.66)** (2.68)** (2.67)** 
st -0.280 -0.266 -0.263 -0.264 -0.269 -0.264 
 (2.32)** (2.16)** (2.13)** (2.13)** (2.19)** (2.21)** 
bc -0.220 -0.214 -0.213 -0.214 -0.215 -0.215 
 (2.43)** (2.39)** (2.41)** (2.39)** (2.40)** (2.42)** 
rural -0.046 -0.045 -0.045 -0.044 -0.043 -0.045 
 (0.23) (0.22) (0.23) (0.22) (0.22) (0.23) 
pubhosp 0.087 0.087 0.085 0.087 0.088 0.085 
 (1.35) (1.34) (1.34) (1.36) (1.36) (1.32) 
prihosp -0.111 -0.112 -0.112 -0.111 -0.109 -0.108 
 (0.96) (0.97) (0.99) (0.97) (0.95) (0.95) 
popsize 0.036 0.036 0.035 0.035 0.036 0.036 
 (2.32)** (2.31)** (2.27)** (2.29)** (2.31)** (2.30)** 
_cons 7.526 7.543 7.508 7.543 7.526 7.515 
 (11.30)**
* 
(11.43)*
** 
(11.35)*** (11.39)*** (11.38)*** (11.35)*** 
R2 0.13 0.13 0.13 0.13 0.13 0.13 
N 1,868 1,868 1,868 1,868 1,868 1,867 
* p<0.1; ** p<0.05; *** p<0.01 
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Table 11: Effect of Health Shocks on Child’s Time Allocation (Study) 
Hours Spent Studying 
 Mothill Fathill Mothdead Fathdead Parill Childill 
shock -0.362 -0.314 -0.172 -0.039 -0.591 -0.134 
 (2.21)** (2.28)** (0.47) (0.26) (2.84)** (1.11) 
childage 0.002 0.003 0.002 0.002 0.002 0.002 
 (0.15) (0.31) (0.21) (0.19) (0.18) (0.20) 
female 0.135 0.132 0.132 0.132 0.135 0.126 
 (2.29)** (2.22)** (2.24)** (2.25)** (2.29)** (2.14)** 
momage -0.017 -0.017 -0.017 -0.017 -0.017 -0.017 
 (1.35) (1.33) (1.34) (1.34) (1.27) (1.32) 
dadage 0.007 0.006 0.007 0.007 0.006 0.006 
 (0.60) (0.50) (0.56) (0.56) (0.47) (0.52) 
male05 0.063 0.067 0.071 0.072 0.066 0.072 
 (0.92) (0.98) (1.04) (1.05) (0.98) (1.07) 
female05 -0.042 -0.037 -0.037 -0.038 -0.036 -0.038 
 (0.67) (0.60) (0.59) (0.60) (0.58) (0.61) 
hhsize 0.019 0.017 0.017 0.017 0.017 0.017 
 (1.78)* (1.61) (1.57) (1.61) (1.71) (1.62) 
sc -0.170 -0.191 -0.189 -0.191 -0.181 -0.190 
 (1.75)* (1.92)* (1.92)* (1.94)* (1.85)* (1.92)* 
st -0.710 -0.732 -0.734 -0.734 -0.727 -0.737 
 (3.69)**
* 
(3.86)*** (3.91)*** (3.92)*** (3.84)*** (3.88)*** 
bc -0.126 -0.136 -0.135 -0.135 -0.133 -0.135 
 (1.27) (1.36) (1.34) (1.35) (1.33) (1.35) 
rural 0.282 0.282 0.278 0.278 0.277 0.279 
 (1.11) (1.11) (1.08) (1.09) (1.09) (1.10) 
pubhosp 0.000 0.000 -0.001 0.000 -0.003 0.002 
 (0.00) (0.00) (0.01) (0.01) (0.04) (0.03) 
prihosp 0.304 0.311 0.304 0.304 0.301 0.301 
 (1.69) (1.73)* (1.66) (1.68) (1.66) (1.69) 
popsize 0.008 0.008 0.009 0.009 0.009 0.009 
 (0.32) (0.32) (0.36) (0.36) (0.34) (0.36) 
_cons 1.703 1.652 1.669 1.686 1.712 1.713 
 (3.16)**
* 
(3.02)*** (3.01)*** (3.08)*** (3.10)*** (3.14)*** 
R2 0.17 0.17 0.17 0.17 0.17 0.17 
N 1,868 1,868 1,868 1,868 1,868 1,867 
* p<0.1; ** p<0.05; *** p<0.01 
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Table 12: Effect of Health Shocks on Child’s Time Allocation (Care) 
Hours Spent Caring for Other Members of the household 
 Mothill Fathill Mothdead Fathdead Parill Childill 
shock 0.095 0.039 0.050 0.056 0.179 0.030 
 (1.29) (1.04) (0.50) (0.87) (1.53) (0.74) 
childage 0.001 0.001 0.001 0.001 0.001 0.001 
 (0.33) (0.26) (0.29) (0.33) (0.32) (0.32) 
female 0.066 0.067 0.067 0.067 0.066 0.068 
 (2.15)** (2.16)** (2.16)** (2.15)** (2.14)** (2.24)** 
momage 0.002 0.002 0.002 0.002 0.002 0.002 
 (0.32) (0.31) (0.31) (0.32) (0.27) (0.30) 
dadage -0.004 -0.004 -0.004 -0.004 -0.003 -0.003 
 (0.65) (0.62) (0.64) (0.65) (0.58) (0.61) 
male05 0.162 0.161 0.160 0.160 0.162 0.160 
 (5.09)*** (5.07)*** (5.00)*** (4.99)*** (5.11)*** (5.01)*** 
female05 0.199 0.198 0.198 0.198 0.197 0.198 
 (5.87)*** (5.84)*** (5.84)*** (5.85)*** (5.84)*** (5.82)*** 
hhsize -0.023 -0.022 -0.022 -0.022 -0.023 -0.022 
 (3.90)*** (3.78)*** (3.75)*** (3.84)*** (3.80)*** (3.80)*** 
sc 0.016 0.021 0.021 0.021 0.018 0.021 
 (0.33) (0.46) (0.45) (0.46) (0.39) (0.46) 
st 0.035 0.041 0.041 0.040 0.039 0.042 
 (0.61) (0.72) (0.71) (0.70) (0.69) (0.74) 
bc -0.007 -0.004 -0.004 -0.004 -0.005 -0.004 
 (0.24) (0.15) (0.15) (0.15) (0.17) (0.15) 
rural 0.111 0.112 0.112 0.112 0.113 0.112 
 (1.71) (1.68) (1.68) (1.67) (1.70) (1.69) 
pubhosp 0.014 0.014 0.014 0.013 0.014 0.013 
 (0.35) (0.35) (0.35) (0.34) (0.37) (0.34) 
prihosp 0.011 0.011 0.012 0.012 0.013 0.012 
 (0.23) (0.21) (0.23) (0.23) (0.25) (0.24) 
popsize 0.010 0.010 0.010 0.010 0.010 0.010 
 (2.12)** (2.05)* (2.00)* (2.00)* (2.06)* (2.02)* 
_cons 0.059 0.068 0.068 0.060 0.056 0.056 
 (0.27) (0.31) (0.31) (0.28) (0.25) (0.25) 
R2 0.17 0.17 0.17 0.17 0.17 0.17 
N 1,868 1,868 1,868 1,868 1,868 1,867 
* p<0.1; ** p<0.05; *** p<0.01 
 
 
  
65 
 
Table 13: Effect of Health Shocks on Child’s Time Allocation (task) 
Hours spent on Task – Family business etc. 
 Mothill Fathill Mothdead Fathdead Parill Childill 
shock 0.011 -0.008 -0.016 -0.013 -0.011 -0.007 
 (0.54) (0.85) (3.04)*** (2.28)** (1.61) (0.64) 
childag
e 
0.001 0.001 0.001 0.001 0.001 0.001 
 (0.11) (0.12) (0.11) (0.10) (0.11) (0.11) 
female -0.010 -0.010 -0.010 -0.010 -0.010 -0.010 
 (0.71) (0.71) (0.71) (0.70) (0.70) (0.72) 
momag
e 
-0.001 -0.001 -0.001 -0.001 -0.001 -0.001 
 (0.28) (0.28) (0.28) (0.28) (0.27) (0.27) 
dadage 0.002 0.002 0.002 0.002 0.002 0.002 
 (0.82) (0.81) (0.83) (0.83) (0.81) (0.81) 
male05 0.009 0.009 0.009 0.009 0.009 0.009 
 (0.80) (0.77) (0.78) (0.78) (0.77) (0.78) 
female
05 
-0.005 -0.005 -0.005 -0.005 -0.005 -0.005 
 (0.62) (0.66) (0.66) (0.66) (0.66) (0.66) 
hhsize 0.001 0.001 0.001 0.001 0.001 0.001 
 (0.63) (0.67) (0.65) (0.64) (0.68) (0.65) 
sc 0.001 0.002 0.002 0.002 0.002 0.002 
 (0.23) (0.34) (0.36) (0.32) (0.37) (0.34) 
st -0.005 -0.004 -0.004 -0.004 -0.004 -0.004 
 (0.63) (0.53) (0.52) (0.50) (0.52) (0.55) 
bc 0.018 0.018 0.018 0.018 0.018 0.018 
 (1.60) (1.68) (1.68) (1.68) (1.68) (1.69) 
rural 0.031 0.031 0.031 0.031 0.031 0.031 
 (1.39) (1.39) (1.39) (1.39) (1.39) (1.39) 
pubhos
p 
-0.004 -0.004 -0.004 -0.004 -0.004 -0.004 
 (0.48) (0.48) (0.49) (0.47) (0.48) (0.47) 
prihosp 0.030 0.031 0.030 0.030 0.030 0.030 
 (1.06) (1.06) (1.06) (1.06) (1.06) (1.06) 
popsize -0.001 -0.002 -0.002 -0.001 -0.002 -0.002 
 (1.39) (1.42) (1.41) (1.41) (1.41) (1.40) 
_cons -0.067 -0.067 -0.068 -0.065 -0.066 -0.065 
 (0.41) (0.41) (0.41) (0.40) (0.40) (0.40) 
R2 0.11 0.11 0.11 0.11 0.11 0.11 
N 1,868 1,868 1,868 1,868 1,868 1,867 
* p<0.1; ** p<0.05; *** p<0.01 
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Table 14: Effect of Health Shocks on Child’s Time Allocation (Play) 
Hours Spent Playing 
 Mothill Fathill Mothdead Fathdead Parill Childill 
shock -0.506 -0.142 0.526 -0.155 -0.587 -0.299 
 (3.28)*** (0.81) (0.78) (0.47) (2.61)** (2.34)** 
childage -0.020 -0.019 -0.020 -0.020 -0.020 -0.020 
 (2.18)** (2.07)* (2.16)** (2.15)** (2.17)** (2.18)** 
female -0.213 -0.217 -0.217 -0.216 -0.215 -0.228 
 (2.10)** (2.09)** (2.06)* (2.07)* (2.08)* (2.19)** 
momage 0.019 0.019 0.019 0.019 0.020 0.020 
 (1.36) (1.37) (1.34) (1.36) (1.40) (1.45) 
dadage -0.006 -0.007 -0.007 -0.006 -0.007 -0.008 
 (0.55) (0.64) (0.64) (0.59) (0.70) (0.71) 
male05 -0.284 -0.274 -0.271 -0.272 -0.277 -0.270 
 (3.36)*** (3.38)*** (3.38)*** (3.38)*** (3.40)*** (3.38)*** 
female05 -0.155 -0.148 -0.150 -0.149 -0.147 -0.148 
 (1.91)* (1.88)* (1.88)* (1.88)* (1.89)* (1.87)* 
hhsize 0.029 0.027 0.028 0.026 0.027 0.026 
 (1.32) (1.20) (1.27) (1.17) (1.22) (1.19) 
sc 0.161 0.131 0.126 0.131 0.141 0.132 
 (1.06) (0.89) (0.87) (0.89) (0.95) (0.90) 
st 0.456 0.422 0.418 0.424 0.429 0.416 
 (1.51) (1.38) (1.36) (1.37) (1.41) (1.41) 
bc 0.147 0.134 0.133 0.134 0.136 0.134 
 (1.57) (1.44) (1.44) (1.43) (1.45) (1.48) 
rural -0.515 -0.518 -0.519 -0.520 -0.522 -0.518 
 (2.61)** (2.58)** (2.57)** (2.57)** (2.59)** (2.66)** 
pubhosp -0.253 -0.253 -0.251 -0.252 -0.256 -0.248 
 (1.31) (1.29) (1.30) (1.29) (1.31) (1.28) 
prihosp -0.108 -0.105 -0.107 -0.109 -0.111 -0.115 
 (0.64) (0.61) (0.62) (0.63) (0.65) (0.69) 
popsize -0.064 -0.063 -0.062 -0.062 -0.063 -0.063 
 (2.67)** (2.61)** (2.57)** (2.60)** (2.60)** (2.62)** 
_cons 6.346 6.304 6.360 6.329 6.347 6.394 
 (7.96)*** (7.89)*** (7.85)*** (7.89)*** (7.98)*** (8.10)*** 
R2 0.14 0.14 0.14 0.14 0.14 0.14 
N 1,867 1,867 1,867 1,867 1,867 1,866 
* p<0.1; ** p<0.05; *** p<0.01 
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CHAPTER THREE 
NATURAL DISASTERS AND CHILDREN’S NUTRITION IN INDIA: DOES 
HOUSEHOLD RESIILIENCE MATTER? 
1.0 Introduction 
The level of natural, economic and political risks is increasing in many countries and 
this has affected the wellbeing of many children in these countries. In many countries, 
the occurrence and duration of these risks have increased and the amount of disasters 
in a year has increased from 150 in the 1980s to about 450 disasters per year (World 
Economic Forum, 2008). With such shocks occurring frequently, many scholars are 
no more looking for a one time solution to the effects of these shocks. This has brought 
about the debate on building the resilience of a country, household and individual.  
Figure 1. Natural catastrophes worldwide 1960-2019 (number of disasters type and 
the trend) 
 
In recent times, there has been increased variations in the climate and this has led to 
disasters in many countries (Drake, 2005) from about 50 disasters per year to more 
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than 500 disasters per year as shown in figure 1 above. Many countries are faced with 
droughts, floods and other threats which impend their basic livelihood. These natural 
disasters make development difficult particularly in developing countries like India. 
The developing countries are becoming worst-off as a result of these disasters even 
though there has been an increase in humanitarian aids.  Humanitarian aids can help 
contain the effects of these disasters but most times the aids cannot help when the 
disasters are recurrent. Most developing countries have a repeated need for aid and 
this has led many aid organizations thinking of other ways of helping these economies 
going through challenges induced by climate change (World Economic Forum, 2008).  
Many children today live in areas with extremely high levels of floods and droughts 
and this affects their human capital development. Over half a billion children live in 
areas which have extremely high levels of floods and about 160 million children live 
in areas with extremely high levels of droughts (UNICEF, 2015). These disasters 
affect the livelihoods of the children and their households increasing both household 
poverty and consequently, child poverty. This further leads to migration away from 
the risky zones - mainly rural to urban migration. Lundberg & Wuermli (2012) stated 
that the period in a child’s life after infancy is very important for the cognitive 
development of the child. At this stage, the child is preparing to begin preschool or is 
already at preschool and any shock experienced during this stage will affect the child’s 
present and later development. 
As stated in Datar, et al. (2011) there are three main ways through which natural 
disasters affect the human capital development of children. First, there is the direct 
effect of natural disaster which can lead to mortality or morbidity of either the parents, 
caregiver, or the child. If children lose their parents or caregivers as a result of natural 
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disasters, their human capital will be affected because they might not have enough 
resources to meet up with their daily needs. With the death of the parents as a result 
of the natural disaster there is a reduction in the household income and the dietary 
diversity of the household which affects the nutrition of the household.  
Secondly, disasters affect the supply of health care or education to the child involved. 
This is as a result of destruction of schools and health infrastructures. The children 
might need to travel to other locations to attend school or visit the hospital and this 
will lead to an increase in the expenditures of the family, thereby affecting the human 
capital development of the child. Moreover, the children might not be willing to travel 
such distances and might decide to wait until the infrastructure is repaired. Whenever 
there is a break in the development of the child, the skills the child needs to gain at 
that stage will be affected thereby affecting the cognitive ability of the child. 
Infrastructures which will be destroyed by natural disasters also includes sewage 
which can lead to infection of the water source thereby affecting the health of the 
children. Furthermore, the destruction of health infrastructures implies inadequate 
infrastructures available to care for the child and this will affect the child’s nutrition.  
Thirdly, disasters affect the demand for health inputs e.g. hospitals, doctors, 
pharmacies etc. When there is a disaster the demand for most health inputs increases 
and if the supply cannot meet the demand at this moment, this will affect the welfare 
of the children. When there is a flood e.g. in agricultural societies, farmlands are 
destroyed and this can affect the income of the household head. Therefore, a flood 
will lead to increased expenditure or loss of income which all affects the human capital 
development of the child. Furthermore, when a household experiences natural disaster, 
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they need to replenish their food, reconstruct their homes or they will have to buy new 
livestock all leading to an increase in household expenditure.  
Since these disasters have left these nations worst off, there is a growing need to build 
other strategies that can help build the resilience of these countries. In a study by the 
UN office for Disaster Risk Reduction (UNISDR), it is noted that India suffered 
economic losses of about $80 billion in a period of 20 years from 1998 to 2017 and 
when it comes to absolute economic losses, India is among the top five countries. 
These economic losses affect the future development of these countries and their 
ability to meet up with the sustainable development goals. Within these years, 
disasters which came as a result of climate change, had about 1.3million people killed 
and had about 4.4million people homeless and injured. The report also noted that even 
though many of the mortalities occurred as a result of geophysical events, 91% of all 
the disasters in India occur as a result of droughts, floods, storms and other severe 
weather events. Given these huge losses, it is necessary to make these countries 
resilient to natural disasters by building their resilience capacities as individuals, 
households and a nation.  
According to Food Security Information Network (FSIN) (2014), resilience is defined 
as ‘‘the capacity that ensures adverse stressors and shocks do not have long-lasting 
adverse development consequences”. If a household is able to maintain its level of 
well-being after they experience   shock, they are said to be resilient. Resilience 
therefore can be defined as “the ability of an individual or household to recover to the 
same level or more than the level in the face of shocks”. 
Many studies have analysed the impact of natural disasters on the child’s human 
capital development capturing the child’s education (Gaire, et al., 2016; Randell & 
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Gray, 2016; Mudavanhu, 2014), cognitive development (Berhane, et al., 2015) and 
health (Gaire, et al., 2016; Datar, et al., 2011; Rodriguez-Llanes, et al., 2011; Bustelo, 
et al., 2012; Edoka, 2013; Portner, 2010). The studies find that natural disasters have 
significant negative effects on the human capital development of the child. Few 
studies have examined the mitigating effects of resilience when studying the 
relationship between climate shocks and food security index (Smith & Frankenberger, 
2018; d'Errico, et al., 2018; Knippenberg, et al., 2018). The results from previous 
studies shows that even though natural disasters have a negative impact on the food 
security index of a household, the resilience capacity of the household is able to 
mitigate the negative impacts of the shock. The previous studies have concentrated on 
the household – basically, they seek to understand how resilience can help mitigate 
the negative effects of the shocks on the food security index of the household. 
However, in this study, we concentrate on the welfare of the children in the household. 
This is important as many literatures have shown that early childhood stage is the most 
important stage for one’s human capital formation. So understanding how shocks 
affect the children and how it can be mitigated is important. This research will 
therefore seek to answer the following questions. What is the impact of shocks on the 
nutrition of children as captured by weight-for-age and height-for age z-scores? Are 
children from better resilient households healthier than children from less resilient 
households? Can the resilience of a household help reduce the effects of this shocks 
on the nutrition of the children? Which pillar of resilience has the most protective 
effect, regarding the impact of shocks on the nutrition of the child? 
The results from the analysis shows that natural disasters have a negative impact on 
the nutrition of the children in Andhra Pradesh, India. Furthermore, children from 
households which are more resilient are healthier than children from households 
72 
 
which are less resilient. Again, we show that the resilience of the household can 
mitigate the negative effects of the shock. Such that children from more resilient 
households who experience a shock have better weight-for-age z-scores compared to 
their counterparts from less resilient households. We also find that the pillar which 
contributes most in mitigating the negative effect of the shock is the ownership of 
assets. Previous studies showed that the adaptive capacity and absorptive capacity 
were more significant in reducing the negative effects of the shock and this research 
showed that for India, households which owned asset and access to social safety nets 
were able to mitigate the negative effects of natural disasters on the children. 
The results from the research will help to inform policy decisions aimed at enhancing 
resilience in India. This study will also guide policy makers in the design of programs 
which are aimed at mitigating the negative effects of natural disasters. The essay is 
divided into the following sections – section 2 discusses natural disaster, nutrition and 
growth in India, section 3 reviews the literature, section 4 covers the methodology, 
section 5 discusses the results and section 6 concludes. 
1.1 Natural Disaster, Nutrition and Growth of Children in India 
Development is becoming very risky and expensive in most developing countries like 
India as a result of climate change. According to the Global Climate Risk Index, 2019, 
India is one of the worst countries which have been affected by too much rainfall, 
extreme cyclones and severe flood. India is ranked the 14th most vulnerable country 
in the world by this index with an estimated death toll of 2726 as of 2017 caused by 
harsh weather making India to suffer an economic loss of about $13.8billion (Sarkar, 
2018).  
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The United Nations Office for Disaster Risk Reduction (UNISDR) stated in 2018 that 
during the period of 20 years from 1998 to 2017, India has suffered an economic loss 
of about $80 billion making India part of the top five countries with high economic 
losses as a result of disasters. These economic losses affect the future development of 
many developing countries and makes it difficult for them to achieve the sustainable 
development goals (United Nations Office for Disaster Risk Reduction (UNISDR), 
2018).  
Most of the property in developing countries are not insured so the cost of disasters in 
financial and human terms is large, especially at the community and household levels. 
According to Rodrgiquez-Llanes, et al. (2011) malnutrition and stunted growth are 
very high in developing countries like India which experience flooding recurrently. A 
World Bank report in 2013 states that the level of malnutrition in India is nearly five 
times greater than that of China and two times greater than that in Sub-Saharan Africa. 
Although the economy of India has greatly improved in the last 20 years, malnutrition 
to children who are under the age of five years is one silent killer that is ravaging the 
lives of children in India (World Bank, 2013).  
Most of this malnutrition in India occurs during pregnancy and in the first few years 
of the child’s life. Therefore, a shock experienced during these first few years will 
contribute negatively to the child’s health given that many of the children are 
malnourished already. In the world today, the malnutrition of children is very serious 
as it affects the chances of the child’s survival, reduce their cognitive development, 
increase their likelihood of falling ill and even reduces the probability of them been 
very productive later on in life. About half of the children in India are underweight, 
45% of them are stunted, 20% of them suffer from wasting, 57% of them are deficient 
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of vitamin A and 75% are anaemic (World Bank, 2013). In Young lives survey 
(Boyden, 2018) 44.4% of the children are underweight as at 2006 while 35.21% of 
the children are stunted. 
2.0 Literature Review 
2.1 Education 
The Center on Conflict and Development at Texas A&M University (2016) examined 
the impacts of natural disasters on childhood education in six districts of Nepal using 
primary data of 834 children aged 5 to 18 years. Their results using Double Difference 
method showed that earthquakes have a significant negative effect on school 
enrolment and school attendance of the children.  
Gaire, et al. (2016) analysed the long-term impacts of rainfall shocks on human capital 
development in India. Their data was gotten from the Annual Statistics of Education 
Report (ASER) from 2005 to 2009. To measure rainfall shock, they made use of 
amount of rainfall fluctuations in rural India. In their analysis, they estimate 
comparative statics from a simple model of human capital investments where 
households derive utility. Their results showed that when households go from a 
regular to a positive increase in rainfall, it leads to an increase in wages, a reduction 
in maths scores and school attendance. 
Randell & Gray (2016) used an Ethiopian Rural Household survey data which is 
linked to Climate data to study climate variability and educational attainment from a 
multivariate regression model. In their result, they found that the climatic conditions 
that children experience in their early life reduces the probability of the child 
completing any education level and also reduces the probability of the child attending 
school.  
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Mudavanhu (2014) using primary school data for children aged 9 to 18 years, 
examined the impacts of flood disasters on children’s education in Zimbabwe. Their 
results showed that the occurrence of floods disrupts the learning of children, causes 
high school absenteeism by the children and loss of qualified personnel by the school.  
2.2 Health 
Gaire, et al. (2016) studied the impacts of disasters on child stunting in Nepal using 
the 2011 Nepal Demographic Health survey for 2111 children aged 6 – 59 months. 
Their results from a bivariate and multivariate analysis showed that floods increased 
the probability of a child been stunted while epidemics had no effect on the probability 
of the child been stunted. Heterogeneity results showed that children aged 6 – 11 
months who are non-vaccinated and from poor households have a greater probability 
of been moderately stunted while children aged 36 – 47 months from rural areas and 
those from the poorest households had a greater probability of been severely stunted.  
Datar, et al. (2011) used a fixed effects model to study the impacts of natural disasters 
on the health of the child and amount of investments on the rural children from Indian 
National Family and Health Survey combined with EM-DAT (International Database 
of Natural Disasters). They found that children below 5 years old who were exposed 
to natural disasters in the past month, increased the probability of the child 
experiencing acute illness. The probability of the child being stunted or underweight 
increased in the presence of these natural disasters and the results varied by gender, 
age and socioeconomic characteristics of the child but not by SC (Scheduled Caste) 
or ST (Scheduled Tribe) status.  
Rodriguez-Llanes, et al. (2011) studied the impact of recurrent flooding on child 
malnutrition in rural Eastern India using 191 flooded and 161 non-flooded children 
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aged 6 to 59 months old. Their results from community-based cross-sectional study 
in 14 flooded and 18 non-flooded villages in Orissa District showed that children in 
households with floods had a higher probability to be stunted and underweight 
compared to children found in non-flooded households.  
Nandi, et al. (2018) studied the effect of natural disasters on fertility, birth spacing 
and sex ratio in India using two large-scale district level household surveys (2002-
2004 and 2007-2008). They made use of Difference-in-difference and fixed effect 
regression model. Their results showed that earthquakes led to a rise in child birth 
rates, reduced birth spacing among uneducated, tribal and Muslim women and also 
reduced the incidence of male births among rural women. These results varied by 
location, socioeconomic status of the household, age of parents and education level of 
parents. 
Bustelo, et al. (2012) examined the impacts of the 1999 Colombian earthquake on a 
child’s nutrition and schooling using a Fixed Effects Model. Using the Colombian 
Demographic Household Survey they found that children who experienced the 1999 
Colombian earthquake had a lower probability of been enrolled in school and a lower 
probability of been stunted. They measured child’s nutrition using height-for-age z-
scores.  
Edoka (2013) studied the impact of weather shocks on the nutritional status of children 
who were disadvantaged in Vietnam. From the Ordinary Least Squares they 
performed, their results showed that weather shocks which are small-scaled had a 
negative impact on the child’s nutrition (measured by height-for-age z-scores) and 
total household per capita consumption and expenditure.  
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Portner (2010) analysed the relationship between Natural Hazards and Child Health 
using Demographic and Health Survey from Guatemala. The Natural Hazards they 
considered includes frost, hurricanes, storms, heavy rains and flooding and their 
results using an area fixed effects model showed that such shocks had long-term 
negative effects on the child’s health measured by the height-for-age z-score. The type 
of shocks experienced by the child determined if the results varied by the gender of 
the children.  
2.3 Cognitive Development 
Berhane, et al. (2015) studied childhood shocks, safety nets and cognitive skills of 
children in Rural Ethiopia using child level Panel Data. Children who were exposed 
to shocks during their preschool age and beyond, had lower cognitive skills than 
children who were not exposed to the shock. Households which had better organized 
safety nets reduced the negative effects of the shocks on the cognitive development 
of the children.  
2.4 Resilience 
Smith & Frankenberger (2018) examined if three dimensions of resilience capacity – 
which includes absorptive, adaptive and transformative dimensions - reduced the 
negative impacts of shocks on the food security of the household. The results showed 
that despite the humanitarian aid the households received, the floods which occurred 
in 2014, had a negative impact on the food security of the households. Furthermore, 
the results showed that the higher the resilience capacity of the household, the greater 
the probability of reducing the negative impacts of the shock. Even though the study 
considered three dimensions, the results showed that the absorptive capacity – which 
measures the ability of a household to reduce the impacts of a shock and recover 
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immediately when exposed to a shock - was the greatest in reducing the negative 
impacts of this shock.  
d'Errico, et al. (2018) analysed households’ resilience to food insecurity in Tanzania 
and Uganda using two panel datasets from the World Bank’s Living Standard 
Measurement Studies Integrated Survey on Agriculture, The Tanzania National Panel 
Survey and the Uganda Household Survey. Their results showed that the adaptive 
capacity was the most important dimension amongst all other dimensions and 
contributed greatly to the resilience of a household both in Tanzania and Uganda. 
Furthermore, their results showed that households that suffered a shock and are more 
resilient, had a better food security status in future, and had a lower probability of 
suffering from food loss. They also showed that, although shocks reduced the food 
security of households, resilience of a household reduced the negative effects of a 
shock therefore helping households which are more resilient to easily recover from a 
shock compared to households that are not resilient.  
Knippenberg, et al. (2018) studied resilience, shocks and the dynamics of food 
insecurity in Malawi using the ‘Measuring Indicators for Resilience Analysis’ Project 
data which was collected for 12 months. Their results showed that households which 
lived very close to the flood plain and households who had fields which are far from 
home were more resilient in the presence of droughts. This is because the households 
were aware of their environment and had experienced floods before so they built better 
resilient capacities. They estimated a conditional distribution of food insecurity using 
the Blundell-Bond estimator and their results showed that households which had more 
farmlands and who had fields which were far from home, had a lower probability of 
suffering from food insecurity.  
79 
 
In this study, we will therefore analyse the impact of natural disasters on the nutrition 
of children in India. If the impact is negative, we will further test if the resilience 
capacity of the household is able to reduce the negative impacts of this effect on the 
households. Most studies on resilience capacity as shown above concentrate on the 
Food Security of the Household or the Dietary Diversity of the Household. This is the 
first study to the best of my knowledge that studies shocks, resilience and nutrition of 
children. 
3.0 Methodology 
In this analysis, we use the RIMA-II (Resilience Index and Measurement Analysis) 
by Food and Agriculture Organisation of the United Nations (2016) –to measure 
resilience of households in 2002 using the Young Lives Survey Data. In order to 
estimate resilience, RIMA II uses latent variable models. In using latent variable 
models, two major assumptions are made a) the variables we observe are as a result 
of a latent concept which is unobserved and b) the observed correlates influence and 
construct the unobserved latent variable with a reciprocal effect. That is even though 
the observed variables influence the latent variable, they are also influenced by it. This 
will be measured using factor analysis and structural equation model since resilience 
is a latent variable. Other studies which also used this method include (Coombe, 2014; 
Alinovi, et al., 2008; Food and Agriculture Organisation of the United Nations, 2016) 
Shock exposure in the analysis is measured using the report of the households when 
exposed or not exposed to shock between 2002 and 2006. Child’s health is measured 
using a child’s weight-for-age z-scores and height-for-age z-scores which was 
measured in 2006 after the shock occurred. 
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3.1 Data 
The data which will be used for this study comes from two rounds of the Young Lives 
Survey conducted in 2002 and 2006 in Andhra Pradesh, India. The study is a 
longitudinal survey of about 3000 children over four rounds with a low attrition rate 
of about 2.6% and 4.3% for the younger and older cohort respectively. We use only 
two rounds because of the availability of data for the measurement of the resilience 
capacity index and concentrate on the younger cohort of children which contains 
about 2000 children born from 2001-02. 
In India, the Young Lives survey was carried out in Andhra Pradesh and Telangana 
which make up about 7% of the population of India. The sites for this study were 
selected using a semi-purposive sampling strategy. In carrying out the survey, first, 
Districts were chosen, and then 20 sentinel sites were chosen from the Districts. The 
districts which were used for the study covered 28% of the population of the state. 
The districts were then ranked according to their economic development and both 
poor and non-poor districts were selected for the study. 100 households who had a 
child born from 2001 - 2002 were then chosen from the sentinel sites 
3.1.1 Shocks 
In this section, we are going to discuss how to measure shocks which the household 
experienced using the Young Lives Survey. In the Young lives survey, respondents 
were asked if they have experienced any natural disaster in the last four years i.e. from 
the last time they were interviewed in 2002 till the present interview in 2006. The 
natural disasters they considered were too much rain or flood, drought, erosion, frost, 
crop failure, pest on crops and pests which led to death of livestock. The data shows 
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that about 60.2% of the households experienced one form of shock or the other in the 
period of four years. 
Table 8: Percent of Households who experience shocks from 2002-2006 
Variable Total Coastal Andhra Rayalaseema Telangana 
Shock 60.2 33.9 73.3 75.2 
Flood 5.9 4 3.1 10.3 
Drought 27.8 10 46.2 29.8 
Death of Livestock 5.7 4.3 5.1 7.6 
Frost 0.3 0 0 0.7 
Pest on Crops 7.2 3.2 22.4 7.6 
Crop Failure 13.4 12.5 34.3 0.7 
The most commonly reported shocks by the households was drought as it affected 
about 28% of the households in India. The region Rayalaseema was the most affected 
by the drought since about 47% of the households reported experiencing drought. 
Other commonly experienced shock was crop failure and Rayalaseema also had the 
highest number of households reporting crop failure. About 35% of the households 
reported to have experienced crop failure which corresponds to the drought. 
According to (Muthana & Manne, 2018), Rayalaseema is a semi-arid area with 
drought occurring once every three years. The district has 234 mandals and from 
2004-2005, 204 out of the 234 mandals were affected by severe droughts. Anantapur 
which is one of the major districts in Rayalaseema used in this survey experienced 
severe low rainfall compared to the normal rainfall level. 
3.1.2 Child Health 
To measure the health of the child, the study makes use of the weight-for-age z-scores 
and the height-for-age z-scores. The z-scores were estimated by the Young Lives 
Survey using the reference tables of the World Health Organisation (WHO) using the 
age of the children in days.  
82 
 
Table 9: Household Nutrition level by Region and Years 
Variable All Coastal Andhra Rayalaseema Telangana 
Weight-for-Age Z-
scores (2002) 
-1.55 -1.51 -1.46 -1.66 
Weight-for-Age Z-
scores (2006) 
-1.86 -1.77 -1.82 -1.99 
Height-for-Age 
Z-scores (2002) 
-1.34 -1.49 -0.77 -1.70 
Height-for-Age 
Z-scores (2006) 
-1.63 -1.53 -1.55 -1.80 
Source: Young Lives Survey, 2006 
From the table above, we see that there was a reduction in the nutrition level of 
children between the period 2002 and 2006. This same situation occurred across all 
the three regions considered in the study. The range given by the WHO is 
stunted/underweight for children who have z-scores less than -2, normal for children 
with z-scores between -2 and +2 and obese if the z-scores > +2. From the table above, 
we see that the z-scores of the children between the year 2002 and 2006 moved 
towards the -2, which means there is a high probability of the children been stunted 
or underweight. 
3.2 Understanding the Resilience Framework 
Holling (1973) who is most times seen as the conceptual founder of resilience, defined 
resilience as “a measure of the ability of these systems to absorb changes of state 
variables, driving variables, and parameters, and still persist”. Furthermore, the 
Resilience Measurement Technical Working Group defined resilience as “a capacity 
that ensures stressors and shocks do not have long-lasting adverse development 
consequences” (RM-TWG, 2014). Therefore, resilience is the ability for a system to 
bounce back to its previous level or a higher level after the system experiences a 
disturbance or shock. 
83 
 
In the world today, households are affected by shocks which can either be positive or 
negative. With the recurring nature of these shocks, most organisations are no more 
interested in providing immediate relief to the households. These organisations intend 
to build the resilience of the households so they can overcome these shocks and 
minimise the effects of these shocks on the wellbeing of those involved overtime. 
When building a conceptual framework which will be used to measure resilience, it is 
important to take note of all the ways through which resilience affects the wellbeing 
of a household or individual who experiences shocks. The figure below shows the 
Resilience Conceptual Framework as measured by the (Food and Agriculture 
Organisation of the United Nations, 2016). 
From the figure below, we see that the resilience of a household at time t0 depends on 
the various choices that are available to the household at that point in time. From the 
conceptual framework, there are various options that the household has at time t0 
which includes the assets owned by the households, their access to basic services, their 
adaptive capacity and the social safety nets. These are therefore the conditions that 
exist at time t0 before the occurrence of the shock. Between time t0 and t1, shocks 
occur to the households which can either be endogenous or exogenous. No matter the 
type of the shock, households have to use various coping mechanisms to adapt in the 
presence of this shocks. With the use of these coping mechanisms, this builds their 
resilience in the next period and prepares them for further shocks. The various coping 
strategies adopted by households are all in a bid to return to the previous level before 
the occurrence of the shock. These various strategies adopted by the household will 
either have a negative or positive impact on child’s development. 
Conceptual Framework for Resilience 
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Source: (Food and Agriculture Organisation of the United Nations, 2016) 
When a shock occurs, households adopt various coping strategies to help mitigate the 
negative effects of the shock. In the young lives survey, the various strategies adopted 
by the households includes eating less, buying less, using insurance, migrate to find 
work, got help from community, friends, relatives or NGO, sent children to be cared 
for by a friend, sent children to work, sold things, took children out of school, used 
credit, savings/stock, worked more or sold their livestock 
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3.2.1 Pillars of Resilience 
In order to build and measure the resilience of a household, we will be using some 
pillars because the term resilience can best be measured using a multidimensional 
approach. In this section, we are going to discuss how each pillar is relevant in 
building the resilience block. Just like resilience, the pillars cannot be measured 
directly and are therefore seen as latent variables. To estimate the pillars of resilience, 
the FAO RIMA analysis uses factor analysis and same will be used for this study. 
Since we intend to create a latent variable that is linearly correlated with the 
observable variables, principal component analysis (PCA) cannot be used in creating 
the pillars. This is because when PCA is been constructed, it is assumed that there is 
no underlying structure in the indices which is caused by latent variables. Moreover, 
PCA takes into account both the variance of the variable which is due to the latent 
variable and the variance which is unique to the variable itself. Furthermore, most of 
the observed variables used when conducting resilience analysis are dummy or 
categorical variables: the literature does not support the use of PCA with dummy 
variables since the estimation of the variance/covariance matrix is very complicated 
(FAO, 2016).  
However, factor analysis (FA) allows us to express a single variable from a set of 
observed variables. To reduce the observed variables to a single latent variable, FA 
looks for cross-correlations that exists among the variables that are observed, 
identifies the number of factors which the correlations display and predicts the pillar. 
The pillar which is a latent variable is then predicted as a linear combination of these 
factors (Food and Agricultural Organization of the United Nations, 2015). So to 
measure the pillar, we perform a factor analysis using the principal factor method and 
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predict the score using the Bartlett method (1937) which produces scores which are 
unbiased. Factor analysis and structural equation models are methods that observe the 
covariation that occur between observed variables and uses it to decrease the number 
of observed variables into a smaller number of latent variables (Schreiber, et al., 2006). 
Sahn Stifel (2000) and Filmer and Pritchett (1999) have argued in their various studies 
that Factor Analysis is preferable to Principal Component analysis. To these 
researchers, principal component analysis all the components of a pillar are forced to 
explain the correlation structure completely and accurately but this is not the case in 
factor analysis.  
 
Figure 2: Path Analysis of the Structure of Resilience by RIMA  (Food and 
Agriculture Organisation of the United Nations, 2016) 
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The variables in circles are latent variables which implies they are not observed while 
the variables in square boxes are the observed variables which will be used to create 
the latent variables. The pillars are generated using factor analysis principal factor 
method and the scores are predicted using the Bartlett (1937) method since it produces 
unbiased estimates. 
Access to Basic Services (abs): A household that has access to basic services is able 
to generate income in the presence of shocks. This variable also captures the 
household’s risk of exposure in the presence of shocks. In the young lives survey data, 
the abs is computed as a simple average of the following indicators: - access to safe 
drinking water, access to electricity, access to sanitation and access to adequate 
cooking fuels. 
Assets (ast): In the presence of shocks, assets are important as they contribute to the 
income generating process of the households. Factor analysis is used for the variables 
ownership of house, ownership of land and ownership of animals. We start by 
examining the factorability of the variables using two main criteria which is the 
Bartlett test of sphericity and the Kaiser-Meyer-Olkin Measure of Sampling 
Adequacy (KMO). The Bartlett test of sphericity has a chi-square value of 941.226 
which is highly significant, therefore we reject H0 and conclude that the variables are 
related and are fit for structure detection. This implies the correlation matrix which 
will be derived is significantly different from an identity matrix. Furthermore, the 
Kaiser-Meyer-Olkin (KMO) value is 0.618 which is above the reference value of 0.6 
and therefore suggests that we can use factor analysis in creating the index.  
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Table 1: Eigenvalues      Table 2: Factor Loadings and 
Correlations  
 
Table 1 shows the eigenvalue for each factor, and Table 2 shows the unrotated and 
rotated factor loadings of the original variable and their correlations with the new 
variable. From table 1, it shows that the first factor is quite meaningful as the 
eigenvalue is greater than 1 and can therefore be seen as the underlying latent variable 
used to measure assets. The rotated and unrotated loadings of the first factor is the 
same showing the results are stable. The three indicators do not play the same role in 
estimating the ‘asset’ indicator, this is because their correlation coefficients are not 
similar. 
Social Safety Nets (ssn): Transfers form a major source of income to most households 
in developing countries. As shown in the first chapter, households which have access 
to financial help can mitigate the negative effects of the shock. These transfers are 
used in alleviating poverty and also a means to bounce back to previous levels of 
welfare in the presence of shocks. Factor analysis will be employed using the 
following variables - remittance from individuals outside the household, community 
leaders, religious leaders, and charity/NGO and Government benefits. 
Factor Eigenval
ue 
  Variable Unrotat
ed 
Factor 
Loading 
Rotate
d 
Factor 
Loadin
g 
Bartlett 
Scoring 
Coefficie
nt 
Asset (ast) 
(Correlatio
n) 
Factor
1 
1.06012   Ownland 0.6665 0.6665 0.68377 0.8670 
Factor
2 
-0.08243   Ownhouse 0.4535 0.4535 0.32557 0.5744 
Factor
3 
-0.22685   Ownanima
ls 
0.6405 0.6405 0.61925 0.8329 
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Table 3: Eigenvalues    Table 4: Factor Loadings and Correlations  
   
The p-value of the Bartlett test of sphericity is statistically significant and the Kaiser-
Meyer-Olkin Measure of Sampling Adequacy is 0.908 which is greater than the 
recommended value of 0.6. This implies factor analysis can be used when deriving 
the index. In Table 3, we also see that the eigenvalue for the first factor is greater than 
1, therefore the first factor is more important in capturing the latent variable for social 
safety nets. In table 4, we see that the factor loadings for the individual variables are 
almost the same. The three variables are positive showing that with more transfers, 
the households have better social safety nets.  
Adaptive Capacity (adapcap): This pillar will capture the ease a household has in 
coping with the changes in the environment and will be measured using the education 
level of the parents and the dependency ratio of the households.  
  
Factor Eigenvalue  Variable Unrotated 
Factor 
Rotated 
Factor 
Bartlett 
Score 
SSN 
(Correlation) 
Factor1 4.73423  Charity/NGO 0.8653 0.8562 -0.18060 0.7402 
Factor2 0.00137  Community 
Leaders 
0.9993 0.9928 2.80921 0.9135 
Factor3 -0.00011  Religious 
Leaders 
0.9998 0.9929 -2.14255 0.9087 
Factor4 -0.00052  Individuals 
Outside Home 
0.9943 0.9904 3.84550 0.9438 
Factor5 -0.00127  Government 
Benefits 
0.9993 0.9922 -3.34159 0.9046 
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Table 5: Eigenvalues      Table 6: Factor Loadings and 
Correlations  
   
In table 5, Factor1 is still the best factor that captures the latent variable, adaptive 
capacity of the households. The education of the parents is positive, showing that 
parents who are more educated have a higher adaptive capacity than parents who are 
less educated. Furthermore, dependency ratio is negative showing that the higher the 
dependency ratio of the households, the lower the adaptive capacity i.e. the 
households have a lower probability of adapting with change with higher dependency 
ratios.  
3.2.2 Indicator Weights 
To create the final resilience index, we will consider the weights which will be 
assigned to the indicators. In this analysis, we adopt equal weighting of the 
components of resilience. We adopt this method because 1) it gives us the ability to 
compare the various components at different levels of aggregation and 2) it allows us 
to perform temporal comparison across various cross-sections in further analysis. 
3.2.3 Constructing the Resilience Index 
As discussed in the previous section, the pillars of resilience includes access to basic 
services, assets, social safety nets and adaptive capacity. These pillars have been 
adopted in many other studies on resilience e.g. Alinovi (2008 & 2010), (d'Errico, et 
al., 2018) in many developing countries like Uganda, Tanzania, Niger etc. We 
Factor Eigenvalue   Variable Unrotated 
Factor 
Loading 
Rotated 
Factor 
Loading 
Bartlett 
Scores 
Adapcap 
(Correlation) 
Factor1 1.18969   Momlit 0.5881 0.5881 0.44389 0.7383 
Factor2 -0.10246   Dadlit 0.6939 0.6939 0.66066 0.8773 
Factor3 -0.21883   Dep. 
Ratio 
-0.6019 -0.6019 -0.46602 -0.7570 
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analysed the data using STATA statistical software and the methodology builds on 
Alinovi et al. (2008, 2010) and (Coombe, 2014) 
These pillars are used to build the resilience variable such that: 
Rit = f (absit, astit, ssnit, adapcapit) + εit    (1) 
The above equation shows that the resilience of a household depends on abs, ast, ssn 
and adapcap at time t (the initial time period) plus an error term. The resilience 
capacity index (Resi) is then estimated using the structural equation model (SEM) for 
the second stage of the analysis after observing various criteria. First, we perform a 
Factor Analysis on the four pillars of resilience which are now observables and the 
Chi-square is 251.510 with a p-value<0.05 which implies rejecting H0 and stating that 
there is no intercorrelation among the variables. Moreover, the Kaiser-Meyer-Olkin 
(KMO = 0.505) which is lower than the standard measure of 0.6 and therefore it is not 
suitable to continue with factor analysis.  
SEM is an extension of general linear model and helps a researcher to simultaneously 
test a set of regression equations. It is a combination of Confirmatory factor analysis 
(the measurement model) and regression technique where the observed variables are 
seen as imperfect estimation of the underlying unobserved variable. Therefore, 
structural equation model makes use of factor analysis to estimate the unobserved 
variables through the observed variables, while it makes use of a regression model to 
estimate the relationship that exists among the variables (Bollen, 1989). 
Structural Equation Model (SEM) is therefore used in estimating the resilience score 
as it shows both the direct and indirect effects between the latent variable and the 
dependent variables. Again, another reason for using SEM is that it allows us to use 
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multiple variables to explain a single latent variable. Furthermore, the SEM model 
also includes a measurement error which helps to explain how well the model fits the 
outcome (d'Errico & Di, 2018).  
The equation to estimate the SEM model is given as: 
abs1t = α1 + β1RESIt + e.abs1    (2) 
ast2t = α2 + β2RESIt + e.ast2     (3) 
ssn3t = α3 + β3RESIt + e.ssn3    (4) 
adapcap4t = α1 + β4RESIt + e.adapcap4   (5) 
Where abs, ast, ssn and adapcap captures the four pillars; RESI measures the resilience 
capacity index and e is the error term and β1, β2, β3, β4 measures the path coefficients. 
The above structural equations show the relationship between the observed pillars and 
the unobserved resilience capacity index. Since we have predicted the pillars above, 
the pillars now become observed variables while the RESI (Resilience) is the latent 
or unobserved variable which will be estimated using structural equation modelling.  
In SEM, the model above can be rewritten as: 
(abs<- RESI) (ast<- RESI) (ssn<- RESI) (adapcap<- RESI)   (6) 
Equation 6 shows the way the model is written when estimating using STATA 
software. Each of these pillars (abs, ast, ssn, adapcap) are a measurement of X but 
with error.  
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Table 7: standardised path coefficients predicting resilience capacity index 
Variable Path 
Coefficient 
z p 
RESI    
abs 0.82 10.24 0.00*** 
ast 0.69 15.02 0.00*** 
ssn 0.078 1.98 0.047** 
adapcap 0.33 7.68 0.00*** 
Note: Standard errors adjusted for community clusters; *p<0.01, **p<0.05, ***p<0.001  
The results in Table 7 above shows that the relationship between resilience capacity 
(the latent variable) of a household and the pillars (asset (ast), social safety nets (ssn), 
access to basic services (abs), adaptive capacity (adapcap)). The factor loadings as 
shown above have the proper signs (positive) and they are all significant at 5% level 
of significance. This implies that households which are resilient have better access to 
services, more assets, better social safety nets and higher adaptive capacities. The 
model fit was examined using the various criteria; the chi-square value is 0.184 which 
is greater than 0.05 and shows that the model is a good fit. Furthermore, the Root 
Mean Square Error of Approximation (RMSEA) is 0.023 which is less than 0.05 and 
the CFI (Comparative Fit Index) and TLI (Tucker-Lewis Index) are very close to 1 
which further confirms that the model is a good fit.  
The Resilience which is the latent variable is then predicted from the SEM estimation 
above using empirical Bayes means (it can also be called posterior means). If θ is the 
parameters of the estimated model, then the prediction of the latent variable by the 
Empirical Bayes predictors refers to the means or modes of the empirical posterior 
distribution such that the parameter estimate θ is being replaced with its estimate   ͡
θ .Therefore, the Empirical Bayes combines the previous information about the 
unobservable variable with the likelihood to obtain the conditional posterior 
distribution of latent variables (StataCorp, 2013). 
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The next step in RIMA analysis is the rescaling to the resilience index using the min-
max method. It is easier to estimate beta coefficients if the values for resilience ranges 
from 0 to 1 and it helps in conducting impact evaluations and setting thresholds. To 
rescale the resilience index, we use the formula 
X* = (X – Xmin)/ (Xmax – Xmin) 
Using the formula above, the resilience index predicted from the structural equation 
model is rescaled such that it lies between 0 and 1. As the value goes from 0 to 1, the 
level of resilience of the household increases. 
3.3 Shocks and Child’s Health 
The framework to estimate the human capital production will follow that of Yi, et al. 
(2015). To estimate this model, we assume that each household has one child and each 
child has two human capital components which are Health (H) and Cognitive Skills 
(C). Initially, every child has initial endowments e.g. the initial birthweight, wi; and 
initial human capital investments by the parents, Pi. Here, we denote the child’s health 
as Yi. The child also has various characteristics which we denote as Cc and the parents 
have characteristics which we denote as Pc. We can therefore write the human capital 
production function for child i in family as: 
Yi, h = f (Wi, h, Pi, h, Si, h; Cci, h, Pci, h)     (6) 
The equation shows that the health of a child is a function of the child’s initial 
endowments, the investment by parents, shocks and child and parental characteristics.  
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3.4 Resilience and Child’s health 
Most times, resilience is better understood when there is a shock to an individual, 
household, community or country. In this section, we try to understand how a 
household’s resilience affects the welfare of the children in the household. To 
understand this relationship, the equation which estimates this is written as: 
Yi,t  - Yi,t-1 = α + β0St-1 + β1Resi,t-1 + β2Xi,t-1 + εi.   (7) 
Therefore: 
Yi,t+1 = α + β0Yi,t  + β1St + β2Resi,t + β3Xi,t + εi ,  (8) 
where α is the intercept and β0, β1, β2 are coefficients which are all going to be 
estimated, Yi,t  captures the previous level of welfare before the shock, Xit captures 
individual, household and village level characteristics  and ε is the error term. The 
equation (8) above will be estimated using Ordinary Least Squares (OLS).  
3.5 Shock, Resilience and Child’s health 
In this section, resilience is seen as a force that aims at reducing the effects of shocks 
on the health of the children in India which is the main question that this essay intends 
to capture. To achieve this, we are going to add an interaction term of shock and 
resilience in equation (3) above and we have: 
Yi,t+1 = α + β0Sit + β1Resit + β2 Sit * Resi,t + β3Xi,t + εi    (9) 
The coefficient of importance in equation (4) is β2 which captures the impact of the 
interaction term on the child’s health. The expected sign of β2 should be positive and 
significant. If the sign is positive and significant, it shows that the resilience capacity 
96 
 
of a child is capable of reducing the negative impacts of the shock on the health of the 
child involved.  
3.5 What Pillar of Resilience is more important? 
 To measure this, we are going to estimate the same equations as above but instead of 
using resilience, we are going to use the four pillars of resilience which are assets, 
access to basic services, adaptive capacity and social safety nets.  
4.0 ESTIMATION RESULTS 
In this section of the analysis, we seek to answer the four research questions above 
which are - What is the impact of shocks on the health of children as captured by 
height-for-age and weight-for age z-scores and cognitive development of the child? 
Are children from better resilient households healthier than children from less resilient 
households? Can the resilience of a household help reduce the effects of this shocks 
on the health of the children? What pillar of resilience has the most protective effect 
as regards the impact of shocks on the health of the child? 
4.1 The relationship between shocks and child’s health 
The results from Table 10 below shows that shocks have a negative impact on the 
child’s nutrition level measured by child’s weight-for-age z-score (zwfa) and the 
child’s height-for-age z-score (zhfa). The zwfa measures the short-run impacts of 
shocks while the zhfa measures the long-term impacts of the shocks on the child’s 
nutrition.  
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Table 10: Relationship between shocks and child’s health 
 Weight-for-age z-score 
(1) 
Height-for-age z-score 
(2) 
Previous level of 
Dependent variable 
0.515 
(21.15)*** 
0.341 
 (14.29)*** 
Shock -0.046 
(2.25)** 
-0.072 
(1.84)* 
R2 
Number of observations 
0.44 
1737 
0.28 
1736 
Note: controls include gender of child, age of child (months), sex of household head, age of household head, household size, 
wealth index, rural, population of community, access to good roads in community; robust standard errors adjusted for community 
clusters; *p<0.01, **p<0.05, ***p<0.001  
The results from table 10 shows that occurrence of self-reported shocks, significantly 
reduces the nutrition level of the children in India. When a disaster occurs and crops 
are destroyed, the probability of a child been malnourished increases. Despite the 
assistance which was provided by non-governmental organisations and the 
government, we still see that children who experience natural disasters are 
underweight and stunted compared to their counterparts who were not affected by the 
shock. 
4.2 The relationship between shocks, resilience and child’s health 
Table 11 below shows the relationship between exposure to shocks resilience and the 
child’s health. Again, the result shows that self-reported shocks significantly affect 
the health of children in India negatively at 5% and 10% level of significance for zwfa 
and zhfa respectively. 
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Table 11: Relationship between shocks, resilience and child’s health 
 Weight-for-age z-score 
(1) 
Height-for-age z-score 
(2) 
Previous level of 
Dependent variable 
0.517 
(21.57)*** 
0.343 
 (14.40)*** 
Shock -0.049 
(2.48)** 
-0.077 
(1.91)* 
Resilience 0.362 
(2.63)** 
0.514 
(3.09)** 
R2 
Number of observations 
0.43 
1741 
0.28 
1741 
Note: controls include gender of child, age of child (months), sex of household head, age of household head, household size, 
wealth index, rural, population of community, access to good roads in community; robust standard errors adjusted for community 
clusters; *p<0.01, **p<0.05, ***p<0.001  
They show that children in households which are exposed to the various shocks have 
lower weight-for-age z-scores and height-for-age z-scores thereby increasing the 
probability of the child been underweight or stunted. The results still hold even after 
correcting for the sex of the child, and other characteristics of the household and 
village. 
For resilience capacity of the household, which was measured using the four pillars 
as stated above, the sign is positive as expected and also significant. The results show 
that the higher the resilience of the households, the better the nutrition level or health 
of the children. The variables controlled for, also have the expected sign and the 
significant ones are the sex of the household head and the availability of good roads.  
4.3 Can the household’s resilience reduce the negative impact of the shocks on 
the child’s wellbeing? 
As shown in the previous section, exposure to shock has a negative impact on the 
wellbeing of children while the resilience capacity of the household improves the 
wellbeing of the child. Furthermore, as defined in the previous sections, resilience is 
the ability of an individual, household or system to bounce back after experiencing a 
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shock either to the previous level of wellbeing or a higher level. In this section, we 
seek to understand if the resilience of the household is capable of reducing the 
negative impacts of the shocks on the wellbeing of children in India.  
Table 12: Can Resilience reduce the negative impacts of the shock on Child’s Health? 
 Weight-for-age z-score 
(1) 
Height-for-age z-score 
(2) 
Shock -0.164 
(2.65)** 
-0.184 
(2.29)** 
Resilience 0.859 
(4.16)*** 
1.010 
(4.70)*** 
Shock*Resi 0.457 
(3.28)*** 
0.404 
(2.57)** 
R2 
Number of observations 
0.10 
1741 
0.08 
1741 
Note: controls include gender of child, age of child (months), sex of household head, age of household head, household size, 
wealth index, rural, population of community, access to good roads in community; robust standard errors adjusted for community 
clusters; *p<0.01, **p<0.05, ***p<0.001  
For resilience which was measured using the four pillars – access to basic services, 
assets, social safety nets and adaptive capacity – the results show that children in more 
resilient households have better nutrition compared to children in less resilient 
households. The variables controlled for, are the same as those in the previous section. 
What we are interested in, in this section is, the coefficient and significance level of 
the interaction term of shock and resilience. The results show that the interaction term 
is significant at 1% level of significance and positive. This means that the negative 
impact of the shocks on the child’s wellbeing is reduced by the positive effects of 
resilience.  
In summary, the results show that with the recurring nature of most disasters building 
the resilience of the household is very important. Many studies have shown that early 
shocks affect later development of a child but our results shows that building the 
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resilience of a household, will act as a protective mechanism and reduce the negative 
impacts of these shocks on the wellbeing of the child.  
4.4 Which Pillar of resilience is more important when discussing these 
relationships? 
In this section, we will concentrate on the four pillars of resilience capacity – access 
to basic services, assets, social safety nets and adaptive capacity – and we will see 
which of the pillars is more important. This section is very important as it tells 
government, non-governmental agencies and policy makers where to focus on. The 
results will be shown in table 13 below: 
Table 13: Which Pillar is more important in relation to the shocks? 
 Weight-for-age z-score 
(1) 
Height-for-age z-score 
(2) 
shock 0.129 0.029 
 (1.54) (0.28) 
asset 0.119 0.133 
 (2.29)** (1.87)* 
sv 0.231 0.265 
 (1.75)* (1.71) 
adapcap 0.394 0.455 
 (2.63)** (3.52)*** 
ssn 0.032 0.315 
 (0.20) (1.19) 
shock*asset 0.186 
(4.57)*** 
0.150 
(2.24)** 
shock*sv -0.178 
(1.29 
-0.079 
(0.049) 
shock*adapcap -0.138 
(1.34) 
-0.085 
(0.48) 
shock*ssn 0.242 
(2.72)** 
-0.085 
(0.48) 
R2 
Number of observations 
0.11 
1751 
0.09 
1751 
Note: controls include gender of child, age of child (months), sex of household head, age of household head, household size, 
wealth index, rural, population of community, access to good roads in community; robust standard errors adjusted for community 
clusters; *p<0.01, **p<0.05, ***p<0.001  
The result from table 13 above shows that for the weight-for-age which measures the 
child’s health in the short-run, the ownership of assets and social safety nets are the 
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main factors that help in reducing the negative impacts of such shocks on the 
wellbeing of the child. For the height-for-age z-score which measures the long-term 
nutrition, what is important is the ownership of assets in alleviating the negative 
impacts of the shock. 
Recall that, the variables used to capture the ownership of assets includes ownership 
of house, ownership of land and ownership of animals. Furthermore, the variables that 
capture the social safety nets includes the remittance from outside the households, 
charity/NGO and government benefits. This result is quite important as it shows that 
aid can only take care of the short-run wellbeing of the child but with recurring 
disasters in the long-run, remittances might not be able to reduce the negative impacts 
of the shock on the child’s wellbeing.  
5 Conclusion 
This essay studies the impact of household resilience in reducing the negative impacts 
of self-reported shocks on the health of children in the Indian district of Andhra 
Pradesh using the Young Lives Survey Data. The essay examines children at their 
early ages from 1 to 5 years old who experience natural disasters and how building 
the resilience of the households can help reduce the impact of these shocks. The essay 
also evaluates which pillar of resilience is very important when looking at the 
mitigating effect of resilience.  
Previous studies like Gaire, et al. (2016), Rodriguez-Llanes, et al. (2011), Edoka 
(2013), Portner (2011) have all shown that weather shocks or natural disasters have 
negative impacts on the nutritional levels of the child which is measured by the 
weight-for-age z-scores and the height-for-age z-scores. Even though, these studies 
find a negative relationship between shocks and the child’s nutrition, they do not 
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analyse the mitigating effects through the resilience of the household which is what 
we capture in this essay. The regression results from this essay show that children 
from households who are exposed to shocks have lower nutrition levels and therefore 
poorer health than children who are not exposed to these shocks. The results further 
show that children from households which are more resilient have higher weight-for-
age z-scores and height-for-age z-scores compared to children who are from less 
resilient households.  
Most of the studies on shocks and resilience have concentrated on the effect of the 
shocks and the resilience of the household on the food security index of the household. 
The studies include Smith & Frankenberger (2018), d'Errico & Di (2018), d'Errico, et 
al. (2018) and Knippenberg, et al. (2018). In these studies, they find that the resilience 
of the household is capable of mitigating the negative effects of the shocks on the food 
security index of the households. This study follows the same methodology and 
concentrates on the impact of the shocks on the nutritional status of the child. In this 
essay, we also analysed if the resilience of the household is able to mitigate the 
negative effects of the shock. In the study we find that natural disasters have a negative 
effect of the weight-for-age and height-for-age z-scores of the child and the resilience 
of the household is able to mitigate the negative effects of these disasters on the child’s 
nutritional status.  
The next part of the essays analyses the strength of the various pillars in mitigating 
the negative effects of the shocks. Smith & Frankenberger (2018) have shown in their 
study that the absorptive capacity of the household was stronger in mitigating the 
negative effects of these shocks. d'Errico, et al. (2018) in their study on Tanzania and 
Uganda showed that the adaptive capacity of the household was the most important 
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dimension which contributed to the resilience of the households. Knippenberg, et al. 
(2018) further showed the distance between the farmlands and the flood plain was the 
most important as households which lived very close to flood plains were more 
resilient than households which lived farther from the flood plains. In this essay, we 
find that eventhough all the pillars are important, the ownership of assets and access 
to social safety nets were the most robust factors. This implies whenever there is a 
shock, providing shelter, access to land, access to good quality housing will help 
reduce the negative impacts of these shocks. Furthermore households which had 
access to remittance from NGO/Charity, friends, religious organisations were also 
able to mitigate the negative effects of the shocks in the long-run. 
In conclusion, this essay has provided evidence that a household’s resilience can help 
boost the welfare of the child in the face of shocks. The essay went further to 
understand which of the pillars is more robust in understanding the mitigating effects 
of resilience. Malnourishment of children in India is one of the major silent killers of 
the child’s health so this essay helps policy makers, government and non-
governmental organisations to understand the need to build the resilience capacity of 
the households.  
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APPENDIX II 
Shocks and Child’s Health 
 zwfa06 zhfa06 
zwfa02 0.515  
 (21.15)***  
shock -0.046 -0.072 
 (2.25)** (1.84)* 
female -0.046 0.082 
 (1.49) (2.04)* 
agechild -0.007 0.020 
 (1.49) (3.23)*** 
hdsex -0.098 -0.068 
 (1.91)* (1.23) 
headage -0.001 -0.001 
 (0.50) (0.33) 
hhsize 0.009 0.005 
 (1.46) (0.44) 
wi 0.411 0.557 
 (3.01)*** (3.82)*** 
rural -0.032 -0.080 
 (0.46) (0.84) 
pop -0.000 -0.000 
 (2.25)** (1.15) 
road 0.094 0.221 
 (2.12)** (3.52)*** 
zhfa02  0.341 
  (14.29)*** 
_cons -0.685 -2.693 
 (2.48)** (6.78)*** 
R2 0.44 0.28 
N 1,737 1,736 
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Shocks, Resilience and Child Health 
 zwfa06 zhfa06 
zwfa02 0.517  
 (21.57)***  
shock -0.049 -0.077 
 (2.48)** (1.91)* 
resi 0.362 0.514 
 (2.63)** (3.09)*** 
female -0.046 0.084 
 (1.50) (2.16)** 
agechild -0.006 0.021 
 (1.39) (3.20)*** 
hdsex -0.101 -0.075 
 (1.98)* (1.37) 
headage -0.001 -0.001 
 (0.32) (0.13) 
hhsize 0.010 0.006 
 (1.61) (0.52) 
rural -0.038 -0.081 
 (0.53) (0.75) 
pop -0.002 -0.002 
 (2.19)** (1.11) 
road 0.093 0.218 
 (2.02)* (3.43)*** 
zhfa02  0.343 
  (14.40)*** 
_cons -0.694 -2.704 
 (2.52)** (6.82)*** 
R2 0.43 0.28 
N 1,741 1,741 
* p<0.1; ** p<0.05; *** p<0.01 
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Can resilience reduce the negative impacts of the shock? 
 zwfa06 zhfa06 
shock -0.164 -0.184 
 (2.65)** (2.29)** 
resi 0.859 1.010 
 (4.16)*** (4.70)*** 
shock*resi 0.457 0.404 
 (3.28)*** (2.57)** 
female 0.075 0.168 
 (2.28)** (3.95)*** 
agechild 0.028 -0.006 
 (6.21)*** (1.01) 
hdsex -0.004 -0.014 
 (0.07) (0.24) 
headage -0.000 0.001 
 (0.05) (0.35) 
hhsize 0.009 0.008 
 (1.03) (0.62) 
rural -0.115 0.004 
 (1.28) (0.03) 
pop -0.003 -0.003 
 (3.26)*** (1.87)* 
road 0.199 0.302 
 (4.21)*** (4.16)*** 
_cons -0.424 -1.931 
 (1.43) (4.94)*** 
R2 0.10 0.08 
N 1,757 1,757 
* p<0.1; ** p<0.05; *** p<0.01 
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Which of the pillars is more important? 
 zwfa06 zhfa06 
shock 0.129 0.029 
 (1.54) (0.28) 
asset 0.119 0.133 
 (2.29)** (1.87)* 
sv 0.231 0.265 
 (1.75)* (1.71) 
adapcap 0.394 0.455 
 (2.63)** (3.52)*** 
ssn 0.032 0.315 
 (0.20) (1.19) 
Shock*asset 0.186 0.150 
 (4.57)*** (2.24)** 
Shock*sv -0.178 -0.079 
 (1.29) (0.49) 
Shock*adapcap -0.138 -0.097 
 (1.34) (1.02) 
Shock*ssn 0.242 -0.085 
 (2.72)** (0.48) 
female 0.073 0.165 
 (2.19)** (3.83)*** 
agechild 0.028 -0.006 
 (6.06)*** (0.95) 
hdsex -0.011 -0.021 
 (0.17) (0.38) 
headage 0.001 0.003 
 (0.66) (1.01) 
hhsize 0.016 0.015 
 (1.72) (1.27) 
rural -0.132 -0.020 
 (1.56) (0.19) 
pop -0.002 -0.003 
 (3.42)*** (1.85)* 
road 0.185 0.288 
 (3.92)*** (4.33)*** 
_cons -0.298 -1.780 
 (1.04) (5.06)*** 
R2 0.11 0.09 
N 1,751 1,751 
* p<0.1; ** p<0.05; *** p<0.01 
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CHAPTER FOUR 
NON-PARENTAL CARE AND HUMAN CAPITAL DEVELOPMENT OF 
CHILDREN IN INDIA 
1.0 Introduction 
In many countries today, women are working out of home and are not able to properly 
take care of their children. While at home, they are faced with the challenge of various 
demands for their time ranging from domestic chores, family tasks (e.g. family 
businesses, agricultural work) and childcare (Leroy, et al., 2012). Therefore for these 
women to be efficient, they have to find a balance between domestic and non-domestic 
tasks of their households. With many tasks facing the women, they become more 
efficient in some tasks and less efficient in other tasks. Hence, for the woman to take 
up another tasks, she has to drop one of he current activities she is into (McGuire & 
Popkin, 1989). As a result of the conflicting demands for their time, there has been 
increased in the unemployment rates of women in most of these countries 
(Quisumbing, et al., 2007), thereby reducing the income of the family. 
When the parents are not able to take care of a child especially at an early age, they 
seek help from an outside source. In the past 45 years in India, there has been a 20% 
increase in the number of women in the labour force but 1 in 4 children in India are 
not been taken care of by a skilled attendant. This implies if a parent has to work, the 
family has three options for childcare which are a) one parent works and the other 
parent takes care of the kids or the other parent has a flexible time at work b) Allow 
relatives, neighbours, friends take care of the child while both parents work. Most 
families in India live in a close knit environment with many relatives and most times 
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their kids are been taken care of by these relatives 3) Get professional care from a 
trained professional caregiver. 
Figure 1 below explains the mechanism through which attending day care affects the 
human capital development of the children. From the table below, we see that the 
relationship between day care attendance and the child’s nutrition, health or cognitive 
development is not a direct relationship but an indirect relationship. The figure shows 
that when a child spends time in non-parental care, it reduces the time the mother 
spends but it can also increase the family income if the parent decides to work. 
Moreover, if the child goes to formal care, the child’s feeding, health and care is 
affected depending on the standard of care and teaching at the centre and if meals are 
provided or not. All these affect the dietary diversity of the child – and the effect on 
the dietary diversity can either be positive or negative which further affects the child’s 
nutrition and cognitive development. 
Figure 1: Mechanism through which day care programs affect child’s nutrition and 
development 
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Source: Leroy, et al. (2012) 
Healthy Child Manitoba (2010) defined non-parental care as the care that an adult 
who is not the parent of a child offers the child regularly for half a day or more. The 
type of early childcare a child receives is very important as it contributes to the future 
development of the child and prepares the child for kindergarten. In India, about 160 
million children are aged 0 to 6 years and it is believed that 1 in every 5 children in 
the world is Indian (Ohara, 2013). Early childcare in India is very important as about 
46% of children who are below the age of three years are underweight (Kaul & 
Sankara, 2009). Furthermore, with good early childcare, it will reduce the number of 
school drop outs in the presence of shocks and many children from poor families 
(especially female children) will be encouraged to attend school since they no longer 
need to babysit their younger ones (Ohara, 2013). 
With the high population and the increased demand for care due to reduction in child 
mortality and maternal mortality over the years, many private and public organisations 
are trying to provide early childhood care and education to children below 6 years of 
age. In 1975, the government of India stared the Integrated Child Development 
Services (ICDS) also known as ‘anganwadi’ in the local language which means 
‘courtyard shelter’ to take care of the health, nutrition and education of mothers and 
children across communities in the country. The ICDS has been criticized by some 
authors since it provides care to children aged between three and six years of age only 
(Ohara, 2013). This is a problem as children between 0 and 2 years are not considered 
but the early years of a child is very important as skills is developed as a continuous 
process. Furthermore, the centres do not provide enough educational materials for the 
children (Ohara, 2013). These centres mostly provide informal education and other 
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supplementary nutrition to boost the development of the child. Most of the teachers 
in these government owned centres have little or no training and are therefore hired at 
low salaries (Ohara, 2013). Most of the teachers are women since they believe that 
women can take more care of children and the teachers are mostly chosen from the 
communities.  
Furthermore, there are care centres established by Non-Governmental Organisations 
(NGOs) and are been run by private owners, individuals and religious organisations. 
From the government estimates, about 3 to 20 million children attend the childcare 
programs organized by these NGOs in India (Kaul & Sankara, 2009). Among these 
NGOs, some provide care and education to the children while others try to improve 
the quality of the care provided by the government owned care centres.  
Finally, there are the private care centres which are not been organized or regulated 
by the government and provide care and education to about 10 million children in 
India (Kaul & Sankara, 2009). Among these private centres, some provide care to the 
high income families, while some provide to children from low income families. So 
they have different targets and therefore different ways of carrying out the care and 
education functions. 
It is worth noting that most of these centres are below standard since the government 
does not regulate the activities of the centres. This implies each centre can actually 
organize whatever pleases them and teach whatever they want leading to 
discrepancies in their curriculum and quality (both of care and teaching). However, 
many parents believe that these centres are better off than the government owned 
centres, so the number of children who attend these centres has been on the increase 
(Ohara, 2013).  
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In the literature, researchers have analysed the effect of attending pre-kindergarten, 
universal childcare, early childcare practices and how they affect the human capital 
development of the child. Previous studies have analysed the effect of non-parental 
care on child’s skills and risky behaviour (Gupta & Simonsen, 2011), mental 
development of the child (Herbst, 2013; Felfe & Lalive, 2014) and mother and family 
well-being (Baker, et al., 2008). Studies found negative effect of non-parental care on 
the child’s mental development (Herbst, 2013); reduction in test scores for children in 
informal care  and no significant effect on test scores for children in formal care 
(Bernal & Keane, 2008), (Fort, et al., 2019); reduced probability of dropping out of 
school (Cascio, 2009); improved reading skills (Felfe, et al., 2015). On nutrition, (Nti 
& Lartey, 2008) and (Amugsi, et al., 2014) find that children who have better quality 
of care have better nutrition levels compared to those who have lower quality of care.  
Even though many studies have been carried out on the impact of early childcare or 
universal childcare on the human capital development of children, only few studies 
have analysed the impact of non-parental care on the education and health of children. 
In the few studies which have assessed the impact of non-parental care on human 
capital development, such as Herbst (2013), few studies have corrected for possible 
selection bias. However, in this study, we analyse the impact of non-parental care on 
the nutrition and cognitive development of children in India. We went further to 
analyse the path through which attendance of non-parental care affects the nutrition 
and cognitive development of the child and find that the standard of teaching and care 
is very important when discussing this relationship. Furthermore, we correct for 
possible selection bias using the year of establishment of ‘anganwadi’ as the 
instrumental variable. Therefore, we look at children who spend time in licensed vs 
unlicensed childcare centres or formal vs informal childcare centres. Moreover, we 
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see that there is no consensus in literature on the effects of this care on the 
development of the child. While some have found an increase in skills of the child, 
others have also found a decrease in skills and behaviour of the child. Therefore, we 
intend to answer the following questions -What are the determinants of the use of 
early non-parental care in India? What is the impact of various forms of early childcare 
on child’s human capital development? Parental care vs Non-parental care; Parental 
care vs various types of non-parental care? What is the mechanism through which 
non-parental care affect the child’s nutrition and cognitive development? Using 
Instrumental Variable method, do the results still hold? 
The results from an OLS model which controls for baseline characteristics shows that 
children who attend formal non-parental care with poor standards of teaching and care 
have lower nutrition and cognitive development compared to children who attend 
formal non-parental care with good standards of teaching and care. These results show 
the need for the government to establish policies which will improve the standard of 
care and teaching at these formal care centres. There is also need for policies which 
introduce feeding in the schools and a policy document to set the standard of teaching 
and care at the formal care centres. 
This essay is divided into the following sections – section 2 discusses the literature, 
section 3 explains the methodology, section 4 discusses the estimation results, section 
5 explains the heterogeneity test and section 6 concludes the essay. 
2.0 Literature Review 
In this section, we are going to discuss the literature on non-parental care and its effect 
on the development of the child. Many studies have been done on the effects of early 
childcare or parental care on child’s development but recently studies began looking 
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at non-parental care and its effect on the child’s cognitive development, behaviour 
and general wellbeing. Some used randomized control trials while others used 
longitudinal data to study such effects. 
Gupta & Simonsen (2011) studied the effects of type of non-parental childcare on Pre-
teen skills and risky behaviour using a Danish Panel survey, administrative records 
and pseudo-experiment. Their results showed that children who were in preschool 
liked school better than children who were not in preschool. Furthermore, their results 
showed that the type of non-parental care does not matter when it comes to studying 
the effects of non-parental care on their skills and risky behaviour.  
Yamauchi & Leigh (2011) used data from the Longitudinal Study of Australian 
Children (LSAC), and studied the relationship between non-parental care and 
toddler’s behaviour. Their results showed that children who spent full-time in non-
parental childcare centres had poor behavioural outcomes. They noted that the care 
centres which had large carers per child reduced the negative effects of non-parental 
childcare on the child. Their results also showed that children whose parents were 
better educated were the ones who suffered more from the negative relationship that 
existed between non-parental care and the child’s behaviour.   
Moreover, Lipscom, et al. (2013) also examined the effects of Head Start on how 253 
children who lived in non-parental care developed school readiness using a 
randomized control trial. From their analysis, the Head Start Program had the negative 
effect on the child’s behavioural outcomes and positive impact on pre-academic skills. 
The study further showed that children in non-parental care who received head start 
also had better teacher-child relationships.  
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Furthermore, Baker, et al. (2008) also analysed the impact of a subsidized, universal 
childcare on utilization of the childcare, labour supply of the mother and well-being 
of the family. Their results showed that there was an increase in the usage of childcare 
and the mother’s labour supply increased. Furthermore, the results from Diff-in-Diff 
showed that when there is an extension in the amount of time the child spent at the 
childcare, it led to poor health, poor behavioural outcomes and poor social 
relationships. 
Felfe & Lalive (2014) studied the effect of early childcare (ECC) on children’s 
language skills, motor skills, socio-emotional maturity and school readiness, using 
data of about 36000 children from Germany. Their study used marginal treatment 
effects framework and found that children benefit from childcare if their mothers are 
less educated or foreigners. The effect on the skills and maturity increased for 
childcare centres with small play groups who had experienced or well trained staff. 
ECC had a weak effect on the child’s language skills and a positive effect on the 
child’s motor and socio-emotional skills. 
Herbst (2013) analysed the impact of non-parental childcare on the mental 
development of pre-schoolers using data from the Birth cohort of the Early Childhood 
Longitudinal Study (ECLS-B). The results from Ordinary Least Squares showed that 
children who were in childcare had higher mental development than those who were 
not in childcare. However, the results from the instrumental variable estimation 
showed that non-parental care had a large significant negative effect on the mental 
development of the child. 
Bernal & Keane (2008) used data for single mothers from the National Longitudinal 
Survey of Youth and analysed the effect of childcare vs time inputs of the mother on 
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the cognitive development of the child. To deal with the fact that children were not 
randomly selected into the childcare, they used Limited Information Maximum 
Likelihood (LIML) method and their results showed that children who spent a year in 
childcare had a reduction in their test scores by 2.1%. Their results further showed 
that only children in informal care had a reduction in their test scores, but there was 
no negative effect on the test scores of children in formal care. 
Loeb, et al. (2007) examined the effect of attending preschool centres on the child’s 
cognitive development and social skills using OLS, matching and instrumental 
variable techniques. Their results showed that children who attended centre based care 
had higher reading and maths scores but had lower socio-behavioural outcomes. 
Moreover, their results showed that the duration a child spent in the centre care is 
important as children who started between the ages of 2 to 3 years had better academic 
outcomes compared to children who started at higher ages. For the behavioural 
outcome, their results showed that children who started earlier at age 2-3 years had 
poorer behavioural outcomes compared to children who began at a later age. The 
intensity of the centre based care was also important such that children in centres 
which offered more hours a day had better academic development but lower 
behavioural outcomes. Their result showed negative relationship between non-
parental care and the child’s behavioural outcomes but the negative result was 
mediated by the level of attachment between the mother and the child. Such that 
children who were better attached to their mothers reduced the negative effect of non-
parental care on their behaviours. Furthermore, the effect of non-parental care on the 
cognitive development of the child depended on the quality of the care. Such that 
children who had a better relationship with their caregivers had better cognitive 
development. Pierrehumbert, et al. (1996) also studied the impact of various childcare 
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arrangement on a child’s cognitive development and behavioural outcomes using 
longitudinal data on 47 Swiss children.  
Magnuson, et al. (2007) studied the impact of attendance at pre-kindergarten on 
school preparation and performance of children using data from Early Childhood 
Longitudinal Study. They found that children who attended pre-kindergarten had 
higher skills in mathematics and reading and also higher levels of behavioural 
problems. Their results further showed that by the time the children got to first grade, 
the effect on the academic performance had reduced but the problems in their 
behaviour persisted. Furthermore, the results from heterogeneity showed that children 
who attended public pre-kindergarten never had behavioural problems. 
Fort, et al. (2019) used a regression discontinuity design model and showed that,  a 
child aged 0-2 years who spent one extra month in day-care, had a reduction in their 
IQ by 0.5% in the long-run by the time the child is aged 8-14years. Their design 
concentrated on an affluent population that is families that are advantaged. Their 
model shows that parents whose kids are in their preferred day care centres work more 
and the child’s attendance at the day-care increases. Therefore their results showed 
that an additional month in day care increased the resources of the family but reduced 
the Intelligent Quotient (IQ) of the child.  
Cascio (2009) analysed the long term effects of introducing kindergartens into public 
schools. The kindergartens were given grants between 1960 and 1970 in the various 
school districts. They used data from four decennial census from 1970 to 2000 and 
found that white children who are aged five had a lower probability of dropping out 
of school while black children had a higher probability of dropping out of school at 
same age.  
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Felfe, et al. (2015) used data from PISA, Spanish Ministry of Education, Culture and 
Sports and Spanish Labour Force Survey to analyses the impact of introducing the 
universal high-quality childcare on the long-run cognitive development of the children. 
In the 1990s, there was an expansion of subsidized childcare for 3-year old children 
in Spain. They used a difference-in-difference approach and found that when this 
occurred, there was an increase in the reading skills of the child by age 15 and a weak 
proof for a negative effect on grade retentions when the child got to primary school. 
Havnes & Mogstad (2011) studied the effect of large scale access to childcare on the 
development of the child using the expansion of the childcare program which occurred 
in Norway. From difference-in-difference method, they found that children who 
received subsidized childcare had higher educational attainments and labour market 
participation. Furthermore, the probability of them been dependent on welfare in the 
long-run was lower compared to other children who did not benefit from the 
subsidized childcare. However, their results further showed that there was a reduction 
in the quality of parental relationships, poor parental health and poor parenting in 
general for children in childcare. 
Nutrition 
Nti & Lartey (2008) and Amugsi, et al. (2014) studied the effect of childcare practices 
(CCP) on the nutritional status of children in Ghana using a community-based 
longitudinal study and the Demographic and Health Survey respectively. To measure 
CCP, both studies created a score using Dietary Diversity Score, frequency of feeding 
and immunization and personal hygiene at home. Their results showed that children 
who had better quality of care had better nutrition compared to children who 
experienced lower quality of care. This is because children who had better quality care 
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had a higher probability of completing their immunization schedules, had a better 
diversified diet and had better hygienic conditions at home (Nti & Lartey, 2008).  
Attanasio, et al. (2012) studied the impact of community nurseries on the nutritional 
status of poor children in Colombia. Variables such as cost, distance to nursery and 
capacity of the program in the town were used as instrumental variables since the 
ability of a child been placed in the HCB (Hogares Comunitarios) program is 
endogenous. They made use of two datasets – one which highly represented the poor 
and the other focused on those who were less poor. Their results showed an increase 
in the height of the children who participated in the program and the size of the effect 
was consistent across the three instruments stated above.  
Behrman, et al. (2004) analysed the impact of preschool program on the cognitive, 
psychosocial and anthropometric outcomes of children in Bolivia using a 
Nonexperimental Data. In their analysis, on the Proyecto Integral de Desarrollo 
Infantil (PIDI) Program, they compared three groups of children – those living in the 
same area but are not part of the program, those who participated in the program for 
less than or equal to a month and those living in similar areas who did not participate 
in the program. They used general matching estimator and found negative effect of 
attendance of the program on the weight-for-age z-scores but no significant effect on 
the height-for-age z-scores. When it comes to overall development of the child which 
covered the cognitive and psychosocial development, it showed a positive impact of 
the program.  
Most of the previous studies have looked at developed countries where non-parental 
care is on the increase but we study a developing country where parental care is 
increasing. Non-parental care in this study captures children who spend time in 
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nursery schools, childcare centres, with nannies and in licensed or unlicensed family 
childcare centres. Very few studies have looked at the impact of non-parental care on 
the nutrition and cognitive development of children in developing countries. For the 
studies which discussed the impact of care on the nutrition of children in developing 
countries, most of them studied formal care and none looked at informal care and the 
studies used randomized control trials. To the best of my knowledge, this is the first 
study looking at the impact of non-parental care on the nutrition of children in 
developing countries using a longitudinal data. Most studies did not also look at the 
various types of non-parental care and the mechanism through which such effect takes 
place which is our contribution to literature.  
3.0 Methodology 
3.1 Theoretical Framework 
The theoretical framework will follow that of Becker (1965) and Leibowitz (1974) as 
seen in Herbst (2013). In these models, the household is seen as a productive unit 
which has time and material resources. The household then decides on how to allocate 
these resources in order to maximize utility. The utility function can be written as: 
U = f (T, A, G; xi)    (1) 
Equation (1) above shows that the households maximize utility subject to T, A, G and 
x where T measures the amount of time the mother has for leisure; A captures the 
child’s quality and it is a latent variable; G measures the amounts of goods and 
services available to the households to enhance their wellbeing; while x is a set of 
exogenous preference shifters. Since this study is on how household’s demand for 
child’s quality, A, then the production function for the child’s development can be 
written as: 
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Ait = α1Tit + α2Cit + α3Git + Z’ α + εit   (2) 
Where T captures the parental childcare (time mother spends) with child i at time t; C 
measures non-parental care (time child spends without the mother’s care); Z’ captures 
observed child and family characteristics which are related to the child’s development 
and ε measures the error term. 
Other studies have noted that it is difficult to estimate equation (2) in practice because 
of data and conceptual challenges (Herbst, 2013; Bernal & Keane, 2008). One reason 
for this is that the inputs the child needs for development in each period affects the 
child’s development in that period. This implies to estimate such a model, one must 
include a lot of controls, therefore as most studies assume, the inputs do not have a 
period specific effect but a cumulative effect on the child’s development. Another 
concern in estimating such an equation is that most surveys do not have direct 
measures of maternal and non-maternal input of time. Therefore, most variables proxy 
for the time inputs by using the employment of the mother and the use of non-parental 
care (Herbst, 2013). But even these proxies do not measure the quality of maternal or 
non-maternal time inputs. This implies, it’s true that the parents might actually be the 
ones caring for the child but we do not know the quality of the time the parent’s spend 
with the child. Do they spend more time on domestic chores and family tasks than 
actually caring for the child? Furthermore, OLS estimates of equation (2) above are 
inconsistent if the unobserved determinants of the child’s development are correlated 
with the goods and time inputs. To overcome this problem, many studies control for 
many child and household characteristics when taking care of Z’. 
122 
 
Taking care of the data challenges discussed above, we estimate an OLS model while 
controlling for baseline characteristics and estimate the production function of the 
child given as: 
Ait = βt + α1NPitc + Z’ α + μc + εitc   (3) 
where i captures the child, t measures time (i.e. the wave of the survey), c measures 
the community the child resides in; A measures the child’s development (i.e. the 
child’s nutrition and cognitive development); β captures the year effect and it is a 
binary variable; NP is a binary variable that captures the use of non-parental care; 
while Z’ captures observed child and household characteristics. μ measures the 
community fixed effects which captures differences in culture and policy across the 
communities; Z’ α captures the fact that the inputs by the parents have different effects 
on the child’s development at every point in time. The equation above shows that child 
i’s development at time t is a function of non-parental care at time t and other child, 
household and community characteristics. 
3.2 Heckman Selection Model 
 The Heckman selection model will be used to correct for the selection problem 
discussed above since the children were not randomly assigned to parental and non-
parental care. This model was developed by Heckman (1979) to account for sample 
selection bias in the data. The main challenge with the Heckman selection method is 
been able to identify an exogenous variable that: a) it is correlated with the child’s 
participation in care b) it is not related to the child’s nutrition or cognitive 
development except through its relationship with the child’s participation in care. This 
essay will use the year in which ‘anganwadi’ which means ‘courtyard shelter’ was 
established in each community as a proxy for non-parental care. ‘Anganwadi’ is a 
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centre in communities in India which cares for mothers and young children by 
providing non-formal pre-school education, supplementary nutrition, health checks 
etc. Across the community, these centres were established at different years so we 
concentrate on the year the centres were established in the communities. The year the 
centre at the community was established in the community is positively related with 
the level of non-parental care but it is not related with the nutrition of the child. We 
use the first two rounds of the young lives survey conducted in 2002 and 2006 and the 
households were asked questions about formal and informal childcare in each round. 
‘Anganwadi’ - Courtyard Shelters 
‘Anganwadi’ is a type of childcare centre in India that started in 1975 and takes care 
of children and mothers. The centre provides basic health care and informal pre-school 
education to the mothers and children in the various communities. The pre-school 
education is only provided to children between the ages of 3 and 6 years of age. These 
centres are been run by an anganwadi worker and they record their day-to-day 
activities in a standard book.  
The Anganwadi worker is selected from within the community and is the frontline 
worker that takes care of the health, nutrition of women, mothers and children below 
the ages of 6 years. The Anganwadi worker is most times assisted by a health worker 
from the community this helps them to have intimate understanding of the health 
issues in the community. The pre-school education in this centre is offered for free 
and lasts for about 2 hours a day. 
The first stage equation can be written as: 
NPitc = αi + γiAYitc + Z’β + μc + εitc where 
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NP is a measure of Non-Parental Care; AY is a binary variable which captures the 
year the Anganwadi centre was established in the community; the variable takes 1 if 
the centre was established after 2004 when the child was three years old and 0 if the 
centre was established before the child was three years old; Z’ still captures child and 
household characteristics as stated above.  
3.3 Data 
The data which will be used for this study is the Young Lives Survey in India, which 
is a longitudinal survey of about 3000 children. In this study we will concentrate on 
the younger cohort of children who are between the ages of 1 and 5 in 2002 and 2006 
respectively. In the data, the age of the children was from 5 to 76 months while female 
children constituted about 46% of the children. 
Table1: Summary Statistics 
 
Outcome Variable 
The outcome variables include the child’s nutrition and the cognitive development of 
the child. The child’s nutrition will be measured by the weight-for-age z-score (zwfa) 
  female1317        1950    .1364103    .3882014          0          3
    male1317        1950    .1015385    .3358939          0          3
                                                                      
   female612        1950    .4830769    .7014394          0          4
     male612        1950    .3979487    .6232999          0          5
      female        1990    .4628141    .4987406          0          1
    agechild        1948    63.52772    7.352994          6         76
        zhfa        1943   -1.630468    1.122835      -6.74      12.82
                                                                      
        zwfa        1941   -1.860556    .9362232      -5.09       3.02
       zppvt        1851   -.5806955    .5674486   -1.23753   1.878804
     infcare        1946    .0220966    .1470356          0          1
     cencare        1948    .5215606    .4996632          0          1
      npcare        1948    .5328542    .4990475          0          1
                                                                      
    Variable         Obs        Mean    Std. Dev.       Min        Max
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and the height-for-age z-score (zhfa). About 39 % and 34% of the children in the study 
were underweight and stunted respectively using the World Health Organization scale 
of z-score lower than 2. While the cognitive development of the child will be 
measured using the standardized PPVT scores.  
Non-Parental Care 
To measure non-parental care we will consider any care given to the child between 0 
and 6 years which does not involve the parents. This involves crèche, preschool, 
kindergarten, care by relatives, neighbours and other home care which does not 
involved parents e.g. nanny. In the data, the respondents were asked who was the 
caregiver of the child so we divided the group into two groups one for parental 
measuring care by mother or father and the other group captures non-parental care 
which captures care to the child which does not involve the parents. Furthermore, the 
respondents were asked if the child spends time during the day with neighbours and 
other children outside the households and this was also classified as non-parental care.  
Furthermore, the non-parental care was divided into two types, formal and informal 
care. Formal care captures centre based care (crèche, pre-kindergartens, kindergartens) 
while informal non-parental care captures care given to the children by friends, 
relatives and neighbours and care at home which is not given by the parents. Non-
parental care is captured by npcare, Formal care is captured by cencare and informal 
care is captured by infcare. From table 1 above, the average number of children in 
non-parental care was 0.53 in the data. From this number, 0.52 on average were in 
formal care while 0.02 were in informal care. The variables npcare, cencare and 
infcare are binary variables where 1 signifies the child’s attendance at the care centre 
and 0 signifies the child is not attending the care centre. 
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Furthermore other variables used as controls in the study includes – scheduled tribes 
(st), scheduled castes (sc), backward castes (bc), sex of household head (headsex 1 if 
female and 0 otherwise), number of male/female household members aged 6 to 12 
years old (male612; female612), number of male/female household members aged 13 
to 17 years (male1317; female1317), household size (hhsize), mother is literate 
(momlit), rural area (rural) and the number of public hospitals in the community 
(pubhosp). 
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4.0 Estimation Results 
4.1 Determinants of non-parental care utilization in India 
In this section, we will look at the determinants of non-parental care utilization in 
India using a probit model. 
Table 2: Determinants of Non-Parental Utilization in India 
 npcare cencare infcare 
agechild -0.071 -0.072 0.020 
 (8.49)*** (8.60)*** (1.06) 
female -0.061 -0.051 -0.052 
 (0.98) (0.81) (0.36) 
sc -0.353 -0.341 -0.200 
 (3.29)*** (3.18)*** (0.74) 
st -0.197 -0.273 0.278 
 (1.39) (1.92)* (1.00) 
bc -0.061 -0.081 -0.015 
 (0.69) (0.91) (0.07) 
headsex -0.187 -0.075 -0.517 
 (1.32) (0.53) (2.16)** 
male612 0.094 0.096 0.056 
 (1.80)* (1.83)* (0.48) 
female612 0.079 0.077 -0.025 
 (1.69)* (1.63) (0.23) 
male1317 0.061 0.060 -0.143 
 (0.63) (0.62) (0.58) 
female1317 -0.008 0.006 -0.072 
 (0.10) (0.07) (0.37) 
hhsize -0.026 -0.027 0.009 
 (1.66)* (1.70)* (0.25) 
momlit 0.267 0.287 -0.313 
 (3.57)*** (3.83)*** (1.53) 
rural -0.498 -0.505 0.096 
 (3.20)*** (3.25)*** (0.41) 
pubhosp 0.006 0.006 0.012 
 (1.22) (1.23) (1.63) 
_cons 5.381 5.332 -3.043 
 (9.05)*** (8.98)*** (2.29)** 
N  1,888 1,888 1,885 
* p<0.1; ** p<0.05; *** p<0.01 
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The results in Table 2 above shows that the determinants of non-parental care 
utilization in India. The results show that the higher the age of the child, the higher 
the probability of using non-parental care and it is highly statistically significant. This 
is because as the age of the child increases the child moves from being an infant to an 
adult and therefore needs more non-parental care. Furthermore, formal care in crèche 
or kindergartens goes from age 0 to age 6 which explains the significant positive 
relationship between the age of the child and non-parental care. 
Furthermore, the results show that children who belong to lower castes have lower 
probability of using non-parental care. These are regarded the most economically 
disadvantaged groups in India given that they are socially and educationally backward. 
Since they are educationally backward, they have a lower probability of using non-
parental care.  
Again, we see that households which had children aged 6 to 12 years had a higher 
probability of using non-parental care. This is because children who are still aged 6 to 
12 are not yet adults and still need to be looked after. So the parents might need help 
in taking care of the children.  
Educated mothers have a higher probability of using non-parental care. When a 
mother is educated, then there is a high probability that the mother is employed, 
thereby increasing the need for childcare for the children under 6 years.  
Finally, children from rural areas who have large household sizes have a lower 
probability of using non-parental care. Most Indian families have large family sizes 
including many relatives and so will have a lower probability of using non-parental 
care. 
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Furthermore, we examine the determinants of formal and informal care in column (2) 
and (3) respectively. In column (2) we see the significant determinants of the use of 
formal non-parental care  includes the age of the child, the caste, number of household 
members aged 6 to 12 years, the mother’s literacy (if the mother is literate or not) and 
the area of residence. The results in table 2 show that older children, from household 
with household members aged 6 to 12 years and whose mother was literate had a 
higher probability of using formal care. The result further shows that children from 
scheduled castes who lived in rural areas had a lower probability of using formal non-
parental care. 
Again, in column (3) we examine the factors that determine the use of informal care 
in India. The results show that the sex of the household head is the main significant 
determinants of the use of informal childcare. Such that households where the 
household head is female there is a lower probability of the child using informal care 
compared to when the household head is male.  
4.2 Impact of Non-Parental Care on Child’s Nutrition 
Weight-for-age Z-scores 
In this section, we analyse the OLS model which examines the relationship between 
non-parental care and the nutrition of the child. As shown in Table 3 below, the OLS 
results are presented in columns (1) to (4). Across the columns, we add different 
controls which explains the difference in the estimates across the columns. 
Furthermore, each cell shows the coefficient and t-statistics (in parenthesis) for each 
independent variable. 
Table 3: Impact of Non-parental care on Child’s Nutrition (Weight-for-age Z-scores) 
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 zwfa zwfa zwfa zwfa 
zwfa_01 0.531 0.522 0.511 0.511 
 (22.13)*** (21.96)*** (21.37)*** (21.14)*** 
npcare -0.075 -0.086 -0.117 -0.121 
 (1.82)* (2.81)** (3.60)*** (3.50)*** 
Child 
characteristic
s 
N Y Y Y 
Family 
characteristic
s 
N N Y Y 
Community 
Fixed Effects 
N N N Y 
R2 0.41 0.42 0.42 0.42 
N 1,911 1,908 1,881 1,865 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
The OLS result shows a negative relationship between use of non-parental care and 
the child’s nutrition. However, we see that as more controls are added to the regression 
result, the value of the estimate declines. The results in all cases shows the negative 
effect of non-parental care on the weight-for-age z-score. This implies children who 
attend non-parental care have a higher probability to be undernourished and it is very 
significant at 1% level of significance. 
Height-for-Age Z-scores (zhfa) 
In this section, we use the height-for-age z-score which measures stunting and check 
for robustness if the impact of non-parental care on the child’s nutrition is still 
negative. We will still make use of OLS regression model and control for baseline 
characteristics of the child. 
Table 4: Impact of Non-Parental Care on Child’s Nutrition (Height-for-Age Z-
scores) 
 zhfa zhfa zhfa zhfa 
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zhfa_01 0.343 0.332 0.333 0.333 
 (11.01)*** (10.49)*** (11.14)*** (11.05)*** 
npcare -0.139 -0.158 -0.151 -0.152 
 (2.36)** (3.06)*** (3.12)*** (3.10)*** 
Child 
characteristic
s 
N Y Y Y 
Family 
characteristic
s 
N N Y Y 
Community 
Fixed Effects 
N N N Y 
N 1,924 1,921 1,881 1,865 
T-statistics are in parenthesis and are adjusted for within-community clustering. The 
outcome in each of the models is the weight-for-age z-scores. Npcare measures non-
parental care which can both be formal and informal care. Informal care includes care 
by individuals who are not the parents of the child while formal care refers to centre-
based care. We control for age of child, gender of child, caste the child belongs to, sex 
of household head, number of children in household aged 6 to 17 years, household 
size, area of residence and availability of public hospital in the community  * p<0.1; 
** p<0.05; *** p<0.01 
The regression results in Table 4 above still points to the negative effect of non-
parental care on the child’s nutrition. This implies, children who are in non-parental 
care also have a high probability of been stunted compared to children who are not in 
non-parental care. 
In summary, been in non-parental care has a negative effect on the nutrition of the 
child. However, as we explained in the conceptual, the relationship between non-
parental care and child’s nutrition is not direct. So in the next section, we will look at 
the two types of non-parental care which is formal and informal care and see which 
type is driving this result, then we will study the mechanism. 
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4.2.1 Impact of Type of Non-parental care on Child’s Nutrition 
Formal Care vs Informal Care and Child’s Nutrition 
In this section, we will study the effect of the two types of non-parental care on the 
nutrition of the child. In this section, we look at informal care which measures care 
by relatives, neighbours or people in or outside the home who are not the parents of 
the child; while formal care mostly captures centre-based care. 
Table 5: Impact of formal and Informal Care on Child’s Nutrition (Weight-for-Age 
z-scores) 
 zwfa zwfa zwfa zwfa 
zwfa_01 0.532 0.523 0.510 0.510 
 (22.48)*** (22.15)*** (21.53)*** (21.32)*** 
cencare -0.079 -0.089 -0.125 -0.129 
 (2.05)* (3.14)*** (4.33)*** (4.18)*** 
infcare -0.114 -0.100 -0.027 -0.027 
 (1.16) (1.03) (0.27) (0.27) 
Child 
characteristic
s 
N Y Y Y 
Family 
characteristic
s 
N N Y Y 
Community 
Fixed Effects 
N N N Y 
N 1,907 1,904 1,878 1,862 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
The results in Table 5 above, the results shows that been in informal care (infcare) has 
a negative but no significant effect on the weight-for-age z-scores of the child. 
Furthermore, the results also shows that children who are in formal care (cencare) had 
a significant negative effect on the weight-for-age z-scores of the children.  
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Furthermore, we look at robustness which checks the effect of non-parental care on 
the height-for-age z-scores. The results show that informal care only has an effect on 
the height-for-age z-scores when there are no controls as seen in column (1) of Table 
6. But when we add controls, informal care has no significant effect on the height-for-
age z-scores of the child when we use the OLS regression. 
Table 6: Impact of Formal and Informal Care on Child’s Nutrition (Height-for-Age 
Z-scores) 
 zhfa zhfa zhfa zhfa 
zhfa_01 0.343 0.332 0.333 0.333 
 (11.12)*** (10.57)*** (11.29)*** (11.19)*** 
cencare -0.135 -0.155 -0.153 -0.154 
 (2.30)** (3.02)*** (3.21)*** (3.19)*** 
infcare -0.252 -0.237 -0.179 -0.169 
 (2.29)** (2.14)** (1.50) (1.41) 
Child 
characteristic
s 
N Y Y Y 
Family 
characteristic
s 
N N Y Y 
Community 
Fixed Effects 
N N N Y 
N 1,920 1,917 1,878 1,862 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
The result further shows that children in formal care (cencare) have a lower height-
for-age z-scores thereby increasing the probability of the child been stunted compared 
to their counterparts in parental care. Column (4) shows the OLS model with controls 
and shows that children who are in formal based care have a higher probability of 
been stunted compared to children who are been taken care of by their parents. 
As shown in the Conceptual Framework, for formal centre-based care to have an effect 
on the child’s nutrition, then it must have an effect on the child’s health. If meals are 
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been provided in school, then maybe the children are not well nourished and this can 
affect the dietary intake of the child leading to an increase in the probability of the 
child been malnourished.  
Furthermore, the standard of hygiene at the formal care is very important such that if 
the standard of hygiene at the formal care is low, then cleanliness is low and the 
children will be more exposed to communicable diseases which has a direct effect on 
the child’s health and therefore the child’s nutrition. 
4.2.2 Impact of the Standard of Care at the Formal Centre on the Child’s 
Nutrition 
In this section, we will study the impact of the standard of care at the formal centre on 
the child’s nutrition. In the questionnaire, the respondents were asked on the standard 
of care at the care centre and they had to choose from 5 responses – Excellent, Good, 
Reasonably okay, bad, extremely bad. We created a binary variable by giving 0 for 
children who were not in any formal care; 1 to responses which were excellent, good 
or reasonably okay (stdgood); and gave 1 to responses which were bad and extremely 
bad (stdbad) and 0 otherwise. The results are shown in table 7 below: 
To achieve this, we add the standard of care into the production function and the result 
but the result is not statistically significant. However, the signs follow apriori 
expectation such that a child who attends a centre which has good quality, has a lower 
probability of been undernourished since good standard childcare centres have a 
positive effect on the weight-for-age z-scores of the children and vice versa for care 
centres with poor quality.  
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Table 7: Impact of Standard of Care on Child’s Nutrition (Weight-for-Age Z-scores) 
 zwfa zwfa zwfa zwfa 
zwfa_01 0.529 0.522 0.513 0.513 
 (23.40)*** (22.77)*** (21.63)*** (21.41)*** 
infcare -0.117 -0.104 -0.039 -0.039 
 (1.20) (1.09) (0.39) (0.39) 
stdgood 0.034 0.026 0.008 0.008 
 (1.18) (0.97) (0.31) (0.31) 
stdbad -0.062 -0.065 -0.053 -0.057 
 (1.43) (1.54) (1.35) (1.40) 
Child 
characteristic
s 
N Y Y Y 
Family 
Characteristic
s 
N N Y Y 
Community 
Fixed Effects 
N N N Y 
R2 0.41 0.42 0.42 0.42 
N 1,907 1,904 1,878 1,862 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
The results in Table 7 above shows that attending informal care has a negative impact 
on the weight-for-age z-score which means the probability of the child been 
undernourished increases but it is not significant. In the results above, we control for 
the standard of the formal care centre and the results show that good formal centres 
have positive effect on the nutrition of the child but children in formal centres which 
had bad standards have a higher probability of been undernourished but they are not 
statistically significant. 
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4.2.3 Heckman Selection Model – Year of Establishment of ‘Anganwadi’ at the 
Community 
In this section, we use an instrumental variable to understand the impact of non-
parental care on the child’s nutrition. The construction of the instrumental variable 
has been discussed in the previous section. The estimation is performed using Stata’s 
ivtreatreg and the results are shown in Table 8 below. 
Table 8: Impact of ‘Anganwadi’ on Child’s Nutrition (Weight-for-Age Z-scores) 
Variable Probit 
(1) 
Probit-OLS 
(2) 
Probit-2SLS 
(3) 
Heckit 
(3) 
Formal Care/ ‘Anganwadi’ 0.160 
(2.45)*** 
-0.73 
(1.24) 
-0.63 
(1.11) 
-0.74 
(2.11)** 
          
Child Characteristics Y Y Y Y 
Family Characteristics Y Y Y Y 
Community Fixed Effects Y Y Y Y 
ρ (rho)       0.33013 
λ (lambda)       0.271398 
(2.24)*** 
  
R2 
No. of Observations 
  
1889 
0.41 
1889 
0.26 
1889 
1889 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
In all the models, we include the full set of child and family controls and also control 
for community fixed effects. Column (1) shows the first-stage Probit regression 
estimates of the effect of ‘year of establishment of anganwadi’ on the endogenous 
variable ‘cencare’ which is a binary variable that measures formal non-parental care. 
Column (2) shows the estimates from the Probit-OLS regression which implies the 
first stage is a probit model and the second stage is and Ordinary Least Squares Model; 
column 3 shows the estimates for Probit-2sls which implies the first stage is a Probit 
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model and the second stage is 2sls; while column (4) shows the estimates from the 
Heckit model which is the results from Heckman Selection Model. 
The first stage regression shows the relationship between the establishment of 
‘anganwadi’ and formal care centres. The first stage shows that communities in which 
‘anganwadi’ were established after the child started preschool had a higher probability 
of going to formal care whereas communities in which the ‘anganwadi’ centres were 
established before the child started preschool had a lower probability of attending 
formal care. And the result is statistically significant.  
The Probit-OLS estimates shown in column (2) and the Probit-2sls estimates shown 
in column 3 is negative but not statistically significant. The result in column (4) is the 
Heckman Selection Model, and the results show that children who attend formal care 
centres have lower weight-for-age z-scores by about 0.78 compared to their 
counterparts in parental care or informal non-parental care. This result is similar to 
the results we obtained in the OLS and FE regression discussed above that formal care 
has a negative effect on the nutrition of the child but the value of the estimates is 
different. This is the first result that finds a negative impact of the effect of childcare 
on the nutrition of the child in a developing country. Most other studies which were 
done in developed countries find a positive relationship between childcare attendance 
and nutrition (Bernal et. al 2018; Ruel et. al 2006). Only Behrman et. al (2004) find a 
negative relationship in Bolivia even though they believe the result is not credible. As 
discussed above, the standard of the care in these care centres is what led to these 
results. 
The value of the estimated ρ in the model is 0.33013 is low and it been positive implies 
the unobservable affect the dependent variable which is the weight-for-age z-score in 
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the same direction. The λ (lambda) measures the inverse Mills ratio and it is derived 
as a product of the ρ (rho) and the σ (sigma) therefore the calculated lambda is 0.271. 
Since λ is significant, it suggests that there is selection bias in the assignment of 
children to formal non-parental care. The children were not randomly selected which 
justifies the need for the Heckman method. Moreover, the Wald test has a Chi2 value 
of 1367.09 which is very high and the Probability > Chi2 is 0.000. This implies that 
the covariates that were made use of in the regression model are appropriate and again 
justifies the need for the employment of the Heckman Selection Model.  
It is important to point out that the standard of care and teaching in these formal care 
centres is the variable driving the results. Such that even though the effect of non-
parental care on the child’s nutrition is negative, children who go to centres which 
have good standard of care and teaching have better cognitive ability than children 
who go to centres with poor standard of care and teaching.  
4.3 Impact of Non-Parental Care on Cognitive Development 
In this section, we discuss the impact of non-parental care on the child’s cognitive 
development. To measure the cognitive development of the child, we use the 
standardized PPVT test scores. We use OLS regression since the cognitive 
development was first measured in 2006 when the children were about 5 years old and 
control for baseline characteristics. Column (1) shows the estimate with no controls; 
in column (2) we control for child characteristics; in column (3) we control for child 
and family characteristics and in column (4) we control for child characteristics, 
family characteristics and the community variables. 
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Table 9: Impact of non-parental care on Child’s cognitive development (PPVT) 
 zppvt zppvt zppvt zppvt 
npcare -0.054 -0.055 -0.091 -0.080 
 (1.32) (1.38) (2.19)** (1.98)* 
     
Child 
characteristics 
N Y Y Y 
Family 
characteristics 
N N Y Y 
Community 
Variables 
N N N Y 
R2 0.03 0.06 0.19 0.20 
N 1,849 1,846 1,796 1,781 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
The results in Table 9 above shows that children who are in non-parental care have 
lower cognitive development compared to those in parental care. Since the results 
above has showed that non-parental care has negative effect on the nutrition of the 
child, then a child that is not nourished cannot have good cognitive development. 
Since the child is malnourished, then it makes sense that the cognitive development 
of the child is poor. 
Furthermore, we look at the types of non-parental care and the effect on the 
standardized PPVT test scores. The result in Table 10 below shows that been in 
informal care had no significant effect on the standardized PPVT test scores. So there 
was no significant difference between the cognitive development of children in 
informal care and those in parental care. 
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Table 10: Impact of Formal and Informal Care on Child’s Cognitive Development 
 zppvt zppvt zppvt zppvt 
infcare 0.026 0.020 0.031 0.053 
 (0.22) (0.17) (0.38) (0.61) 
cencare -0.058 -0.059 -0.093 -0.082 
 (1.36) (1.47) (2.26)** (2.08)** 
     
Child 
characteristics 
N Y Y Y 
Family 
characteristics 
N N Y Y 
Community 
Characteristics 
N N N Y 
R2 0.03 0.06 0.19 0.20 
N 1,845 1,842 1,793 1,778 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
Furthermore, the results show that children in formal care had lower cognitive 
development compared with children who were in parental care. Without control or 
when we only control for child characteristics, the impact of formal care on the child’s 
cognitive development is not statistically significant. However, when we add controls 
for family and community characteristics, the impact of formal care on the child’s 
cognitive development is statistically significant at 5% level of significance. 
4.3.1 Does the Standard of Care and Teaching Matter? 
In this section, we check if the standard of care and teaching at the formal care affects 
the cognitive development of the child. We used the same empirical method we used 
in the previous section in defining the standard of care and teaching and the results 
are shown in the table below. 
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Table 11: Impact of the Standard of Care and Teaching on Cognitive Development 
 zppvt zppvt zppvt zppvt 
infcare 0.018 0.009 0.016 0.017 
 (0.16) (0.08) (0.19) (0.20) 
stdgood 0.228 0.230 0.167 0.167 
 (7.53)*** (7.31)*** (4.69)*** (4.66)*** 
stdbad -0.108 -0.109 -0.065 -0.063 
 (2.32)** (2.35)** (1.61) (1.54) 
Child 
characteristics 
N Y Y Y 
Family 
Characteristics 
N N Y Y 
Community 
Fixed Effects 
N N N Y 
R2 0.05 0.11 0.21 0.21 
N 1,847 1,842 1,793 1,779 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
The results in Table 11 above shows the impact of attending formal care and the 
standard of the teaching and the care on the cognitive development of the child. The 
cognitive development is measured using standardized PPVT scores and the 
regression is an OLS regression controlling for baseline characteristics.  
The results show that good standard of care and teaching has a positive and significant 
effect on the cognitive development of the child. Children who attended care centres 
which had good care and teaching practices have better cognitive development 
compared to children who were taken care of their parents. However, children who 
attended formal care centres which had poor care and teaching practices have lower 
cognitive development compared to children who were cared for by their parents.  
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This implies it is very important for the government to look into the standard of care 
practices at formal centres in India as this is affecting the health and cognitive 
development of the children.  
4.3.2 Heckman Selection Model – Year of Establishment of ‘Anganwadi’ at the 
Community 
In this section, we use an instrumental variable to understand the impact of non-
parental care on the child’s standardised PPVT test scores a measure of cognitive 
development. The construction of the instrumental variable has been discussed in the 
previous section. The results are shown in Table 12 below: 
Table 12: Impact of ‘Anganwadi’ on Child’s Cognitive Development (Standardized 
PPVT test scores) 
Variable Probit 
(1) 
Probit-OLS 
(2) 
Probit-2SLS 
(3) 
Heckit 
(3) 
Formal Care/ ‘Anganwadi’ 0.19 
(2.54)*** 
0.05 
(0.13) 
0.05 
(0.13) 
-0.076 
(2.84)*** 
     
Child Characteristics Y Y Y Y 
Family Characteristics Y Y Y Y 
Community Fixed Effects Y Y Y Y 
Wald Chi2    271.97 
Chi2>Prob    0.0000 
ρ (rho)    0.0476 
λ (lambda)    0.0244 
(0.55) 
σ (sigma)    0.531 
R2 
No. of Observations 
0.09 
1802 
0.13 
1802 
0.09 
1802 
 
1802 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
In all the models, we include the full set of child and family controls and also control 
for community fixed effects. Column (1) shows the first-stage Probit regression 
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estimates of the effect of ‘year of establishment of anganwadi’ on the endogenous 
variable ‘npcare’ which is a binary variable that measures non-parental care. Column 
(2) shows the estimates from the Probit-OLS regression which implies the first stage 
is a probit model and the second stage is and Ordinary Least Squares Model; column 
3 shows the estimates for Probit-2sls which implies the first stage is a Probit model 
and the second stage is 2sls; while column (4) shows the estimates from the Heckit 
model which is the results from Heckman Selection Model. 
The first stage regression shows the relationship between the establishment of 
‘anganwadi’ and formal care centres. The first stage shows that communities in which 
‘anganwadi’ were established after the child started preschool had a higher probability 
of going to formal care whereas communities in which the ‘anganwadi’ centres were 
established before the child started preschool had a lower probability of attending 
formal care. And the result is statistically significant.  
The Probit-OLS estimates shown in column (2) and the Probit-2sls estimates shown 
in column 3 is negative but not statistically significant. The result in column (4) is the 
Heckman Selection Model, and the results show that children who attend formal care 
centres have lower PPVT test scores by about 0.07 compared to their counterparts in 
parental care. This result is similar to the results we obtained in the OLS and FE 
regression discussed above that formal care has a negative effect on the nutrition of 
the child and the value of the effect is very close to 0.08 both for FE and the Heckman 
Selection model. 
The value of the estimated ρ in the model is 0.047 which is low and it been positive 
implies the unobservable affect the dependent variable which is the PPVT test scores 
in the same direction. The λ (lambda) measures the inverse Mills ratio and it is derived 
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as a product of the ρ (rho) and the σ (sigma) therefore the calculated lambda is 
(0.04676) (0.53131) =0.025. Since λ is not statistically significant, it suggests that 
there is no selection bias. Moreover, the Wald test has a Chi2 value of 271.97 which 
is high and the Probability > Chi2 is 0.000. This implies that the covariates that were 
made use of in the regression model are appropriate. 
5 Heterogeneity Test 
In this section, we check if there is heterogeneity in the result by gender and by 
location in Table 13 and Table 14 respectively. 
Table 13: Heterogeneity by Gender 
 zwfa zhfa zppvt 
zwfa_01 0.509 
(20.51)*** 
0.331 
(11.39)*** 
 
1.npcare -0.113 
(2.65)** 
-0.108 
(2.18)** 
-0.071 
(2.16)** 
1.female -0.038 
(1.06) 
0.134 
(1.76)* 
-0.028 
(0.83) 
1.npcare#female -0.008 
(0.14) 
-0.090 
(1.10) 
0.025 
(0.54) 
Child Characteristics Y Y Y 
    
Family Characteristics Y Y Y 
    
Community Fixed Effects Y Y Y 
    
R2 0.0.42 0.27 0.07 
N 1873 1873 1,794 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
The result in Table 13 shows that there is no differential by gender when studying the 
impact of non-parental care on the child’s nutrition or cognitive ability. As shown 
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above, female children have significantly higher height-for-age z-scores compared to 
their male counterparts. But when it is interacted with non-parental care, there is no 
significant different in the effect of non-parental care by gender. 
Table 14: Heterogeneity by Location 
 zwfa zhfa zppvt 
zwfa_01 0.507 
(20.50)*** 
0.332 
(11.29)*** 
 
1.npcare -0.078 0.017 -0.008 
 (1.51) (0.21) (0.16) 
1.rural -0.122 -0.199 -0.053 
 (1.60) (1.95)* (0.65) 
1.npcare#1.rural -0.048 -0.171 -0.067 
 (0.67) (1.80)* (1.13) 
    
Child Characteristics Y Y Y 
    
Family Characteristics Y Y Y 
    
Community Fixed 
Effects 
Y Y Y 
R2 0.05 0.03 0.07 
N 3,764 3,763 1,794 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
Table 14 also shows the differential impact by location and the results further shows 
that there is no significant difference by location when it comes to the impact of non-
parental care on the cognitive development of the child. In the result, we also find that 
children in rural areas who are in non-parental care have a higher probability of been 
stunted compared to children in parental care. 
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6 Conclusion 
Using a longitudinal data of children from the young lives survey aged 5 to 72 months, 
this essay studies the effect of attending non-parental care on the nutrition and 
cognitive development of children in Andhra Pradesh, India. The essay further tries 
to study the mechanism via which non-parental care affects the development of the 
child by studying the impact of the standard of care and teaching on the nutrition and 
cognitive development of the child. Furthermore, we use and instrumental variable to 
further understand this relationship and check for heterogeneity. 
The main findings of the essay are as follows: The results show that Children who 
attend non-parental care in India have low nutrition levels and low cognitive 
development compared to their counterparts who stay with their parents. Furthermore, 
the IV results also shows that children in non-parental care have lower cognitive 
development compared to children who are in parental care.  
In the analysis, we also present evidence that the negative effects is driven by 
children’s attendance of formal care which mostly involves centre based care 
arrangements. Finally, the results show that the mechanism through which this occurs 
is the standard of teaching and care at the formal centres. Such that children in centres 
which had good standard of teaching and care have better nutrition and cognitive 
development compared to children in formal centres with poor standard of teaching 
and care. The results also show that children in these good formal centres are even 
better off than children in parental care in terms of nutrition and cognitive 
development. 
Previous literature has found a positive effect of non-parental care on the mental 
development of the children (Herbst, 2013), others found a negative effect of childcare 
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on the cognitive development of the child (Loeb et. Al, 2017). Most previous studies 
concentrated on early childcare using different measurements e.g. Nti & Lartey (2008) 
and Amugsi, et. al. (2014) used the dietary diversity of the child to measure the child’s 
care practices. But in this study, we concentrate on non-parental care vs parental care 
and further divide the non-parental care into formal and informal care. Furthermore, 
we correct for selection bias using an instrumental variable technique which was not 
done in most studies. Our results therefore contribute to the literature on non-parental 
care by showing the negative impact of the use of non-parental care on the nutrition 
and cognitive development of the children. The result further shows that the standard 
of teaching and care is very important in explaining this relationship. 
These results are very important for a developing country like India. It shows the need 
for the government to develop proper early care and education policies. The 
government also needs to set a reliable standard for each care and education centre 
and have supervisors check these centres. Moreover, it is necessary to carry a 
nationwide check of these centres given the high level of malnutrition in India and 
introduce feeding in schools.  
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APPENDIX III 
Non-Parental Care and Weight-for-Age Z-scores 
 zwfa zwfa zwfa zwfa 
zwfa_01 0.531 0.522 0.511 0.511 
 (22.13)*** (21.96)*** (21.37)*** (21.14)*** 
npcare -0.075 -0.086 -0.117 -0.121 
 (1.82)* (2.81)** (3.60)*** (3.50)*** 
agechild  -0.007 -0.009 -0.010 
  (3.03)*** (1.83)* (1.88)* 
female  -0.050 -0.047 -0.046 
  (1.40) (1.44) (1.42) 
sc  -0.138 -0.078 -0.078 
  (2.32)** (1.22) (1.21) 
st  -0.120 -0.036 -0.035 
  (1.43) (0.41) (0.40) 
bc  -0.162 -0.117 -0.116 
  (3.25)*** (2.29)** (2.22)** 
headsex   0.071 0.072 
   (1.00) (1.01) 
male612   -0.018 -0.017 
   (0.67) (0.64) 
female612   0.012 0.013 
   (0.45) (0.49) 
male1317   -0.063 -0.058 
   (1.72) (1.54) 
female131
7 
  0.005 0.012 
   (0.09) (0.24) 
hhsize   0.010 0.009 
   (1.15) (1.04) 
momlit   0.087 0.091 
   (2.21)** (2.34)** 
rural   -0.125 -0.126 
   (1.69) (1.67) 
pubhosp    0.000 
    (0.38) 
_cons -0.998 -0.401 -0.351 -0.326 
 (16.79)*** (2.30)** (1.00) (0.93) 
R2 0.41 0.42 0.42 0.42 
N 1,911 1,908 1,881 1,865 
* p<0.1; ** p<0.05; *** p<0.01 
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Non-Parental Care and Height-for-Age Z-scores 
 zhfa zhfa zhfa zhfa 
zhfa_01 0.343 0.332 0.333 0.333 
 (11.01)*** (10.49)*** (11.14)*** (11.05)*** 
npcare -0.139 -0.158 -0.151 -0.152 
 (2.36)** (3.06)*** (3.12)*** (3.10)*** 
agechild  -0.005 0.018 0.018 
  (0.93) (2.45)** (2.41)** 
female  0.069 0.081 0.082 
  (1.59) (1.79)* (1.78)* 
sc  -0.330 -0.204 -0.207 
  (4.55)*** (2.46)** (2.52)** 
st  -0.226 -0.061 -0.056 
  (3.32)*** (0.70) (0.64) 
bc  -0.253 -0.171 -0.169 
  (4.11)*** (2.81)** (2.84)** 
headsex   0.058 0.055 
   (0.72) (0.69) 
male612   -0.059 -0.057 
   (1.84)* (1.84)* 
female612   -0.058 -0.057 
   (1.93)* (1.89)* 
male1317   -0.063 -0.066 
   (1.08) (1.02) 
female131
7 
  0.048 0.055 
   (0.65) (0.73) 
hhsize   0.007 0.005 
   (0.56) (0.41) 
momlit   0.087 0.090 
   (1.49) (1.56) 
rural   -0.286 -0.287 
   (3.61)*** (3.55)*** 
pubhosp    -0.004 
    (4.74)*** 
_cons -1.092 -0.602 -2.062 -2.043 
 (13.07)*** (1.91)* (3.94)*** (3.84)*** 
R2 0.24 0.25 0.27 0.27 
N 1,924 1,921 1,881 1,865 
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Type of Non-parental Care and Weight-for-Age Z-scores 
 zwfa zwfa zwfa zwfa 
zwfa_01 0.532 0.523 0.510 0.510 
 (22.48)*** (22.15)*** (21.53)*** (21.32)*** 
cencare -0.079 -0.089 -0.125 -0.129 
 (2.05)* (3.14)*** (4.33)*** (4.18)*** 
infcare -0.114 -0.100 -0.027 -0.027 
 (1.16) (1.03) (0.27) (0.27) 
agechild  -0.007 -0.009 -0.009 
  (2.91)*** (1.70) (1.76)* 
female  -0.048 -0.047 -0.046 
  (1.40) (1.47) (1.45) 
sc  -0.138 -0.079 -0.079 
  (2.29)** (1.23) (1.22) 
st  -0.108 -0.033 -0.033 
  (1.29) (0.39) (0.37) 
bc  -0.167 -0.123 -0.122 
  (3.26)*** (2.34)** (2.28)** 
headsex   0.073 0.074 
   (1.03) (1.04) 
male612   -0.017 -0.016 
   (0.65) (0.62) 
female612   0.013 0.013 
   (0.44) (0.47) 
male1317   -0.062 -0.057 
   (1.75)* (1.56) 
female131
7 
  0.008 0.015 
   (0.15) (0.31) 
hhsize   0.010 0.009 
   (1.16) (1.04) 
momlit   0.079 0.082 
   (1.98)* (2.10)** 
rural   -0.133 -0.135 
   (1.83)* (1.81)* 
pubhosp    0.000 
    (0.51) 
_cons -0.995 -0.428 -0.382 -0.356 
 (16.94)*** (2.52)** (1.09) (1.01) 
R2 0.41 0.42 0.42 0.42 
N 1,907 1,904 1,878 1,862 
* p<0.1; ** p<0.05; *** p<0.01 
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Type of Care and Height-for-Age Z-scores 
 zhfa zhfa zhfa zhfa 
zhfa_01 0.343 0.332 0.333 0.333 
 (11.12)*** (10.57)*** (11.29)*** (11.19)*** 
cencare -0.135 -0.155 -0.153 -0.154 
 (2.30)** (3.02)*** (3.21)*** (3.19)*** 
infcare -0.252 -0.237 -0.179 -0.169 
 (2.29)** (2.14)** (1.50) (1.41) 
agechild  -0.005 0.019 0.019 
  (0.91) (2.46)** (2.41)** 
female  0.067 0.080 0.081 
  (1.51) (1.75)* (1.74)* 
sc  -0.329 -0.205 -0.208 
  (4.62)*** (2.50)** (2.55)** 
st  -0.228 -0.062 -0.057 
  (3.33)*** (0.72) (0.65) 
bc  -0.253 -0.173 -0.171 
  (4.17)*** (2.87)*** (2.89)*** 
headsex   0.057 0.054 
   (0.71) (0.67) 
male612   -0.058 -0.056 
   (1.81)* (1.82)* 
female612   -0.057 -0.057 
   (1.91)* (1.87)* 
male1317   -0.063 -0.066 
   (1.09) (1.03) 
female131
7 
  0.049 0.057 
   (0.66) (0.75) 
hhsize   0.007 0.005 
   (0.54) (0.39) 
momlit   0.084 0.087 
   (1.41) (1.48) 
rural   -0.287 -0.289 
   (3.65)*** (3.59)*** 
pubhosp    -0.004 
    (4.58)*** 
_cons -1.091 -0.604 -2.075 -2.056 
 (13.22)*** (1.90)* (3.93)*** (3.83)*** 
R2 0.24 0.25 0.27 0.27 
N 1,920 1,917 1,878 1,862 
* p<0.1; ** p<0.05; *** p<0.01 
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Standard of Care and Teaching and Weight-for-Age Z-scores 
 zwfa zwfa zwfa zwfa 
zwfa_01 0.529 0.522 0.513 0.513 
 (23.40)*** (22.77)*** (21.63)*** (21.41)*** 
infcare -0.117 -0.104 -0.039 -0.039 
 (1.20) (1.09) (0.39) (0.39) 
stdgood 0.034 0.026 0.008 0.008 
 (1.18) (0.97) (0.31) (0.31) 
stdbad -0.062 -0.065 -0.053 -0.057 
 (1.43) (1.54) (1.35) (1.40) 
agechild  -0.006 -0.006 -0.006 
  (2.67)** (1.10) (1.14) 
female  -0.047 -0.045 -0.044 
  (1.39) (1.44) (1.41) 
sc  -0.114 -0.064 -0.064 
  (1.93)* (1.00) (0.99) 
st  -0.077 -0.010 -0.009 
  (0.94) (0.12) (0.10) 
bc  -0.161 -0.126 -0.125 
  (3.15)*** (2.31)** (2.25)** 
headsex   0.074 0.075 
   (1.07) (1.09) 
male612   -0.021 -0.020 
   (0.80) (0.78) 
female612   0.008 0.009 
   (0.29) (0.32) 
male1317   -0.068 -0.063 
   (1.90)* (1.70) 
female131
7 
  0.009 0.016 
   (0.18) (0.33) 
hhsize   0.010 0.009 
   (1.18) (1.06) 
momlit   0.066 0.069 
   (1.67) (1.78)* 
rural   -0.105 -0.105 
   (1.47) (1.44) 
pubhosp    -0.000 
    (0.01) 
_cons -1.051 -0.529 -0.662 -0.648 
 (19.06)*** (3.15)*** (1.96)* (1.92)* 
R2 0.41 0.42 0.42 0.42 
N 1,907 1,904 1,878 1,862 
* p<0.1; ** p<0.05; *** p<0.01 
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Non-Parental Care and Cognitive Development 
 zppvt zppvt zppvt zppvt 
npcare -0.054 -0.055 -0.091 -0.080 
 (1.32) (1.38) (2.19)** (1.98)* 
female  -0.002 -0.008 -0.013 
  (0.07) (0.37) (0.54) 
agechild  0.005 0.020 0.020 
  (2.20)** (5.42)*** (5.37)*** 
sc  -0.332 -0.173 -0.141 
  (4.20)*** (3.46)*** (3.03)*** 
st  0.034 0.267 0.236 
  (0.30) (3.16)*** (3.01)*** 
bc  -0.237 -0.103 -0.104 
  (3.96)*** (2.44)** (2.49)** 
male612   -0.058 -0.052 
   (2.91)*** (2.73)*** 
female612   -0.019 -0.012 
   (1.08) (0.67) 
male1317   -0.030 -0.021 
   (0.76) (0.54) 
female1317   -0.041 -0.028 
   (1.51) (0.99) 
momage   0.010 0.010 
   (2.12)** (2.04)** 
dadage   -0.002 -0.002 
   (0.49) (0.49) 
momlit   0.295 0.276 
   (6.46)*** (6.61)*** 
hhsize   0.005 0.004 
   (0.88) (0.64) 
rural   -0.234 -0.241 
   (2.74)*** (3.06)*** 
ownland    0.007 
    (0.77) 
pubhosp    0.000 
    (0.98) 
2bn.region    -0.102 
    (1.39) 
3.region    -0.161 
    (2.39)** 
_cons -0.552 -0.696 -1.858 -1.759 
 (11.71)*** (5.03)*** (6.73)*** (6.19)*** 
R2 0.03 0.06 0.19 0.20 
N 1,849 1,846 1,796 1,781 
* p<0.1; ** p<0.05; *** p<0.01 
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Types of Non-Parental Care and Cognitive Development 
 zppvt zppvt zppvt zppvt 
infcare 0.026 0.020 0.031 0.053 
 (0.22) (0.17) (0.38) (0.61) 
cencare -0.058 -0.059 -0.093 -0.082 
 (1.36) (1.47) (2.26)** (2.08)** 
female  -0.001 -0.008 -0.012 
  (0.04) (0.34) (0.51) 
agechild  0.005 0.020 0.020 
  (2.22)** (5.52)*** (5.47)*** 
sc  -0.333 -0.172 -0.141 
  (4.25)*** (3.44)*** (3.01)*** 
st  0.033 0.262 0.232 
  (0.29) (3.13)*** (2.98)*** 
bc  -0.239 -0.104 -0.105 
  (3.99)*** (2.46)** (2.51)** 
male612   -0.057 -0.052 
   (2.88)*** (2.71)*** 
female612   -0.019 -0.012 
   (1.09) (0.68) 
male1317   -0.029 -0.020 
   (0.76) (0.54) 
female1317   -0.044 -0.030 
   (1.59) (1.05) 
momage   0.011 0.011 
   (2.27)** (2.17)** 
dadage   -0.003 -0.003 
   (0.63) (0.62) 
momlit   0.295 0.277 
   (6.35)*** (6.51)*** 
hhsize   0.005 0.004 
   (0.91) (0.68) 
rural   -0.235 -0.242 
   (2.76)*** (3.08)*** 
ownland    0.006 
    (0.71) 
pubhosp    0.000 
    (0.93) 
2bn.region    -0.101 
    (1.37) 
3.region    -0.161 
    (2.38)** 
_cons -0.552 -0.697 -1.855 -1.755 
 (11.52)*** (5.05)*** (6.87)*** (6.30)*** 
R2 0.03 0.06 0.19 0.20 
N 1,845 1,842 1,793 1,778 
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Standard of care and teaching and Cognitive Development 
 zppvt zppvt zppvt zppvt 
infcare 0.018 0.009 0.016 0.017 
 (0.16) (0.08) (0.19) (0.20) 
stdgood 0.228 0.230 0.167 0.167 
 (7.53)*** (7.31)*** (4.69)*** (4.66)*** 
stdbad -0.108 -0.109 -0.065 -0.063 
 (2.32)** (2.35)** (1.61) (1.54) 
female  -0.003 -0.008 -0.007 
  (0.14) (0.35) (0.31) 
agechild  0.006 0.022 0.022 
  (2.55)** (6.04)*** (6.00)*** 
sc  -0.273 -0.144 -0.140 
  (3.59)*** (2.86)*** (2.73)*** 
st  0.104 0.293 0.297 
  (0.98) (3.62)*** (3.66)*** 
bc  -0.216 -0.105 -0.104 
  (3.68)*** (2.62)** (2.57)** 
male612   -0.060 -0.061 
   (2.93)*** (2.99)*** 
female612   -0.020 -0.020 
   (1.13) (1.14) 
male1317   -0.033 -0.034 
   (0.90) (0.91) 
female1317   -0.044 -0.041 
   (1.62) (1.49) 
momage   0.011 0.012 
   (2.34)** (2.38)** 
dadage   -0.003 -0.004 
   (0.83) (0.90) 
momlit   0.264 0.264 
   (5.77)*** (5.72)*** 
hhsize   0.005 0.004 
   (0.85) (0.82) 
rural   -0.190 -0.190 
   (2.25)** (2.25)** 
pubhosp    -0.001 
    (0.88) 
_cons -0.682 -0.919 -2.132 -2.132 
 (19.43)*** (6.47)*** (8.35)*** (8.29)*** 
R2 0.05 0.11 0.21 0.21 
N 1,847 1,842 1,793 1,779 
* p<0.1; ** p<0.05; *** p<0.01 
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Instrumental Variable – Year of Establishment of ‘Anganwadi’ at the 
Community/Nutrition 
In this section, we use an instrumental variable to understand the impact of non-
parental care on the child’s nutrition. The construction of the instrumental variable 
has been discussed in the previous section. The results are shown in Table 8 below: 
Impact of ‘Anganwadi’ on Child’s Nutrition (Weight-for-Age Z-scores) 
Variable First Stage Reduced Form IV 2SLS IV \ 
   0.127 
(8.99)*** 
-0.099 
(2.13)** 
-0.705 
(2.57)** 
-0.787 
(2.92)*** 
     
Child Characteristics Y Y Y Y 
Family Characteristics Y Y Y Y 
Community Fixed Effects Y Y Y Y 
Hansen J Statistic    P-value 
0.0000 
Endogeneity Test    Chi-sq P-val 
0.0424 
Kleibergen-Paap Rank Test P-value 
0.0000 
   
F-test for Weak Instruments F statistic 
80.83 
   
Stock-Yogo Weak ID test    F statistic 
80.83 
R2 
No. of Observations 
 
3753 
0.02 
3753 
0.04 
3753 
0.06 
3753 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models 
is the weight-for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. 
Informal care includes care by individuals who are not the parents of the child while formal care refers to centre-
based care. We control for age of child, gender of child, caste the child belongs to, sex of household head, number 
of children in household aged 6 to 17 years, household size, area of residence and availability of public hospital in 
the community  * p<0.1; ** p<0.05; *** p<0.01 
In all the models, we include the full set of child and family controls and also control 
for community fixed effects. Column (1) shows the first-stage regression estimates of 
the effect of ‘year of establishment of anganwadi’ on the endogenous variable ‘npcare’ 
which is a binary variable that measures non-parental care. Column (2) shows the 
estimates from the reduced form equations – in this model, the outcome which is the 
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child’s weight-for-age z-scores is regressed on ‘anganwadi’; column 3 and shows the 
IV estimates while column (4) shows the IV FE estimates.  
The first stage regression shows the relationship between the establishment of 
‘anganwadi’ and formal care centres. The first stage shows that communities in which 
‘anganwadi’ were established after the child started preschool had a higher probability 
of going to formal care whereas communities in which the ‘anganwadi’ centres were 
established before the child started preschool had a lower probability of attending 
formal care. And the result is statistically significant. However, with an F-statistic of 
80.83, the instrument is correlated with the formal care variable. 
The reduced form coefficients which is shown in column (2) is negative, which shows 
that children in communities where ‘anganwadi’ were established later on had lower 
weight-for-age z-scores by approximately 0.1 compared to communities where 
‘anganwadi’ were established before the child stared pre-school. It is important to 
have this estimation as it shows the direct relationship between the year of 
establishment of ‘anganwadi’ centres in the community and the nutrition levels of the 
children. 
The results show that children who attending formal care centres had lower weight-
for-age z-scores by about 0.6 compared to their counterparts in parental care. This 
result is similar to the results we obtained in the OLS and FE regression discussed 
above. This is the first result that finds a negative impact of the effect of childcare on 
the nutrition of the child in a developing country. Most other studies which were done 
in developed countries find a positive relationship between childcare attendance and 
nutrition (Bernal et. al 2018; Ruel et. al 2006). Only Behrman et. al (2004) find a 
negative relationship in Bolivia even though they believe the result is not credible. As 
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discussed above, the standard of the care in these care centres is what led to these 
results. 
The results show that children who attending formal care centres had lower weight-
for-age z-scores by about 0.6 compared to their counterparts in parental care. This 
result is similar to the results we obtained in the OLS and FE regression discussed 
above. This is the first result that finds a negative impact of the effect of childcare on 
the nutrition of the child in a developing country. Most other studies which were done 
in developed countries find a positive relationship between childcare attendance and 
nutrition (Bernal et. al 2018; Ruel et. al 2006). Only Behrman et. al (2004) find a 
negative relationship in Bolivia even though they believe the result is not credible. As 
discussed above, the standard of the care in these care centres is what led to these 
results. 
Testing the Validity of the Instrument  
In this section, we will test the validity of the instrument using various tests – we will 
perform three tests to check this which are Endogeneity, Rank condition and Weak 
Instruments. 
For the endogeneity, the null hypothesis is that the variable (cencare) is exogenous. 
Since the p-value is 0.04 which is lower than 0.05, we reject H0 and state that the 
‘cencare’ variable is truly endogenous. Since the ‘cencare’ variable is endogenous, it 
means there is need for instrumental variable technique. 
Furthermore, we check the rank condition with null hypothesis that the model is under 
identified. To do this, we use the Kleibergen-Paap Rank Test whose null hypothesis 
is that the rank condition is not satisfied. Since the p-value is 0.00 and is less than 
0.05, we reject the null hypothesis and state that the rank condition is satisfied that is 
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the equation is identified. The Hansen J test statistic also confirms that the equation is 
exactly identified. 
The next test we check is the test of weak instruments which is a test that checks if 
the instruments are weak. We use the F-statistic and Stock & Yogo (2005) test to 
perform this. Since the F value is 80.83 which is greater than 10 and also greater than 
the critical values, we conclude that out instrument is not weak and it is a good 
instrument.  
Instrumental Variable – Year of Establishment of ‘Anganwadi’ at the 
Community/Cognitive Development 
In this section, we use instrumental variable to analyse the impact of formal care on 
the cognitive development of children in Asia. The results are shown in the column 
below where column (1) shows the first stage regression results, column (2) shows 
the reduced form of the regression results while column (3) shows the IV 2sls results.  
The first stage results shown in the first column further confirm the positive 
relationship between the year of establishment of ‘anganwadi’ centres and the child’s 
attendance at formal care. Such that children in communities whose ‘anganwadi’ 
centres were established after they had begun preschool had a higher probability of 
attending formal non-parental care.  
The second column shows the form estimates and the results showed that children in 
communities whose anganwadi centres were established later on had lower cognitive 
development since they had to use other non-parental care methods e.g. the formal 
care which have low standards.  
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The third column shows that non-parental care had no significant effect on the 
cognitive development of the children.  
Impact of ‘Anganwadi’ on Cognitive Development 
Variable First Stage Reduced Form IV 2SLS 
Formal Care/ ‘Anganwadi’ 0.08 
(2.87)** 
-0.05 
(1.93)* 
-0.672 
(1.61) 
    
Child Characteristics Y Y Y 
Family Characteristics Y Y Y 
Community Fixed Effects Y Y Y 
Hansen J Statistic   P-value 
0.000 
Endogeneity Test   P-Value 
0.0294 
Kleibergen-Paap Rank Test P-value 
0.0063 
  
F-test for Weak Instruments F statistic 
11.23 
 
  
Stock-Yogo Weak ID test   F statistic 
11.23 
R2 
No. of Observations 
 
 
0.22 
1800 
 
1800 
T-statistics are in parenthesis and are adjusted for within-community clustering. The outcome in each of the models is the weight-
for-age z-scores. Npcare measures non-parental care which can both be formal and informal care. Informal care includes care by 
individuals who are not the parents of the child while formal care refers to centre-based care. We control for age of child, gender 
of child, caste the child belongs to, sex of household head, number of children in household aged 6 to 17 years, household size, 
area of residence and availability of public hospital in the community  * p<0.1; ** p<0.05; *** p<0.01 
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CHAPTER FIVE 
GENERAL CONCLUSION 
In this dissertation, we have studied three essays on economic development of human 
capital formation of children in India using the Young Lives Survey Data for 2002, 
2006 and 2009. Furthermore, the essays have shown how the early childhood 
environment affects the later development of the child. Understanding the early 
environment of a child is very important as it contributes to the future development of 
a nation. This is because, the children found in a country at time t will determine the 
growth of the country at a later time, t+1. If the environment does not encourage the 
development of these skills at an early stage, the human capital formation process will 
be affected. It is therefore important to understand the effects of early household 
environment on the human capital formation of children in developing countries. We 
also discuss ways the effects of such negative environments can be mitigated. 
In the first study, we analyse the impact of family health shocks on the nutrition and 
cognitive development of children in India using the 2006 and 2009 waves of the 
Young Lives Survey Data. Our results show that death of the father, illness of the 
mother and illness of the father has a significant negative effect on the nutrition of the 
child. The results further shows that illness of the father/mother has a significant 
negative effect on the cognitive development of the child. Therefore, the analysis 
shows that health shocks affect the human capital development of the children in India. 
We analyse various paths and find that health shocks to the father affects the income 
of the family while health shocks to the mother leads to a reallocation of the child’s 
time from studying and playing to doing household chores and sleeping. The results 
also show a change in the dietary diversity of the children as a result of these health 
162 
 
shocks. When the dietary diversity of the children is affected, they will not be able to 
meet their daily dietary needs which is required for a healthy living which leads to 
further malnutrition among the children. The government can create short term food 
assistance service programs whereby families which are faced with such shocks could 
register and are supported so that they can meet their daily nutritional needs.  
Furthermore, the results show that households which had someone to rely on in times 
of shocks were able to mitigate the negative effects of the shock. The results show 
that not only having someone to rely on but the number of people a household had to 
rely on in times of problems were significant in the household been able to mitigate 
the negative effects of the shock. There is therefore a need to encourage the formation 
of informal groups at the community level thereby helping these households to build 
good networks.  
In the second essay, we examine if the resilience of the household was able to mitigate 
the effects of shocks on the child’s nutrition. Our results show that natural disasters 
have a negative effect on the nutrition of the child. Again, we find that children in 
households which are more resilient have better nutrition compared to children from 
household which are less resilient. Finally, our results show that in the presence of 
shocks, households which are more resilient have better nutrition levels compared to 
households which are less resilient. This implies there is need for the government to 
invest in building the resilience levels of households. As the results have shown, 
households which have assets and access to remittance are able to withstand the 
negative effects of shocks. To measure assets, the study used ownership of assets, 
ownership of lands and ownership of animals and social safety nets include remittance 
from NGO/charity organisations, friends, religious leaders and government benefit. 
For households to build their assets base, it implies there needs to be an increase in 
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the income level of the households. This implies that a great attention should be given 
to households which are below the poverty line as they are not able to mitigate the 
negative effects of the shock. As the government fights poverty amongst the populace, 
there is need to build strong social safety nets e.g. access to remittance from NGOs, 
friends, religious organisations, charity etc. This tallies with the conclusion in the first 
chapter that households which have access to social safety nets are able to mitigate 
the negative effects of the shock.  
Finally, in the third essay, we examine the impact of non-parental care on the nutrition 
and cognitive development of children in India using an OLS model while controlling 
for baseline characteristics. The non-parental care in the study was divided into two 
types which are formal and informal care. The results show that formal care has a 
significant negative effect on the human capital development of the child while 
informal care had no significant effect on the human capital development of the child. 
Furthermore, we control for the standard of care and teaching and find that children 
who attend formal care with good standard of teaching and care had better nutrition 
and cognitive development compared to children attended formal care and those in 
informal care. Improving the standard of care of these formal care centres is important 
given that the standard affects the nutrition and cognitive development of the children. 
We find that the standard of care is more significant when it comes to the cognitive 
development of the child and is not significant when we analyse the nutrition of the 
child even though the signs follow apriori expectations. In 2013, the government of 
India approved the National Early Childhood Care and Education Policy (ECCE) 
which is a framework that covers the National Curriculum framework and the Quality 
Standards of ECCE for all children under 6 years of age. This is a good step taken by 
the government of India, however, implementation is still a problem as many formal 
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care centres are yet to implement the dictates of the policy framework. According to 
2017 UNICEF report, a substantial number of children are not enrolled in preschool. 
Dropout rates are highest in the first two years of elementary school which still points 
to the problems of good standard of preschools. There is therefore need for urgent 
interventions in early childhood care in India. Furthermore, the government can 
expand the ‘anganwadi’ program such that it covers children from 0 to 6 years old 
instead of covering only children from 3 to 6 years. 
In conclusion, early childhood is a critical period of a child’s life and the type of 
environment the child faces affects the development of a child and in the long-run the 
development of the nation. This thesis has shown that shocks which occur at the early 
stage of a child’s life can affect the human capital development of the child. There is 
need for the government to encourage informal groups at the community level which 
will help build the social networks of the households. Furthermore, building the 
resilience of the households is very important as it can also help the households 
mitigate the negative effects of the shock. Furthermore, the government should 
provide policy documents aimed at building the standard of teaching and care at the 
childcare facilities. Such documents should explain the standard that each care centre 
should operate on and supervisors should check on them frequently. Further studies 
will analyse how the adversity quotient of the child can help mitigate the negative 
effects of shocks on the human capital development of the child. In these studies, we 
have mostly looked at the mitigating effects from the household level and it is also 
important to understand how each child can mitigate the negative effects of shocks on 
their human capital development.
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